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ADVERTISEMENT. 



The scientific publications of the United States National Museum 
consist of two series — the Proceedings and the Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original, and 
usually brief, papers based on the collections of the National Museum, 
presenting newly acquired facts in zoology, geology, and anthropol- 
ogy, including descriptions of new forms of animals, and revisions of 
limited groups. One or two volumes are issued annually and dis- 
tributed to libraries and scientific organizations. A limited number 
of copies of each paper, in pamphlet form, is distributed to specialists 
and others interested in the different subjects, as soon as printed. 
The date of publication is printed on each paper, and these dates are 
also recorded in the tables of contents of the volumes. 

The Bulletins, the first of which was issued in 1875, consist of a 
series of separate publications comprising chiefly monographs of 
large zoological groups and other general systematic treatises (occa- 
sionally in several volumes), faunal works, reports of expeditions, 
and catalogues of type-specimens, special collections, etc. The ma- 
jority of the volumes are octavos, but a quarto size has been 
adopted in a few instances in which large plates were regarded as 
indispensable. 

Since 1902 a series of octavo volumes containing papers relating 
to the botanical collections of the Museum, and known as the Con- 
tributions from the National Herbarium, has been published as 
bulletins. 

The present work forms No. 77 of the Bulletin series. 

Richard Rathbun, 
Assistant Secretary, Smithsonian Institution, 

In charge of the United States National Museum. 
Washington, D. C, December 1, 1911. 

hi 



Digitized by 



Digitized by 



Google 



TABLE OF CONTENTS. 



Page. 



Introduction 1 

Distribution of Early Paleozoic Bryozoa 3 

General Geology of Baltic Russia 4 

Cambrian strata 8 

A 1. Blue clay and associated strata 10 

A 2. Ungulite sandstone 10 

Ordovician and Early Silurian strata 11 

A 3. Dictyonema beds 11 

B 1. Glauconite sandstone 11 

B 2. Glauconite limestone 12 

B3. Orthoceras limestone 13 

C 1. Echinospherites limestone 13 

C2. Kuckers shale 14 

C3. Itferbeds 15 

D 1. Jewe limestone 15 

D 2. Kegel beds 15 

D3. Wassalembeds 15 

E. Wesenberg limestone 16 

F. Lyckholm and Borkholm 16 

Paleontology of the Baltic area 19 

Ordovician formations of Upper Mississippi Valley 25 

Stones River group 26 

Black River group 27 

The Bryozoan faunas of American Black River and earliest Trenton deposits. . 27 

Ordovician and Early Silurian strata of Arctic America 32 

Stratigraphic correlations 36 

The Bryozoan faunas 45 

Terminology 46 

Bibliography 48 

Range of Baltic Ordovician and Early Silurian Bryozoa 49 

Descriptions of genera and species 54 

Ctenostomata 54 

Cyclostomata 58 

Cryptostomata 112 

Trepostomata 176 

Amalgamata 177 

Integrata 265 

Undetermined genera and species 339 

Explanation of plates 350 

Index 375 

v 



Digitized by 



Digitized by 



Google 



LIST OF ILLUSTRATIONS. 



PLATES. 

Facing page. 



1. Geologic map of the Russian Baltic Provinces. (After von Schmidt.) 360 

2. Early Paleozoic Bryozoa of the Baltic Provinces 352 

3. Early Paleozoic Bryozoa of the Baltic Provinces 354 

4. Early Paleozoic Bryozoa of the Baltic Provinces 356 

5. Early Paleozoic Bryozoa of the Baltic Provinces 358 

6. Early Paleozoic Bryozoa of the Baltic Provinces 360 

7. Early Paleozoic Bryozoa of the Baltic Provinces 362 

8. Early Paleozoic Bryozoa of the Baltic Provinces 364 

9. Early Paleozoic Bryozoa of the Baltic Provinces 366 

10. Early Paleozoic Bryozoa of the Baltic Provinces 368 

11. Early Paleozoic Bryozoa of the Baltic Provinces 370 

12. Early Paleozoic Bryozoa of the Baltic Provinces 372 

13. Early Paleozoic Bryozoa of the Baltic Provinces 374 

TEXT FIGURES. 

Page. 

Flo. 1. Map of Baltic Sea area, showing distribution of Ordovician and Silu- 
rian strata. (After von Schmidt.) 6 

2. Map of the North Polar region, showing distribution of Silurian strata 

in North America and northern Europe, with the hypothetical 
shorelines. (After Weller.) 40 

3. Generalized paleogeographic map, showing supposed distribution of 

land and water during Black River and early Trenton times 43 

4. Bathymetric chart of the North Polar Seas, suggesting routes of 

migration for marine organisms. (After Nansen.) 44 

5. Vinella repens. a, two colonies, natural size; 6, portion of one of the 

colonies, X 18; c, another portion of same zoarium, X 18; d, another 
specimen, natural size, attached to a fragment of shell ; e\ small 
portion of same, X 18. (After Ulrich.) 56 

6. Heteronema priscum. a, a colony attached to a valve of OboluSf 

X 4; 6, a portion of the same, X 20; c, parts of two colonies, X 35, 
with one growing over another; d, small portion of another zoarium, 
X 50 58 

7. Stomatopora arachnoidea. a, portion of a delicate zoarium, X 9; 

6, part of the same, X 20, illustrating the detailed structure 60 

8. Corynotrypa delicatula. Specimens figured by Ulrich as Stomato- 

pora proutana. a, fragment of a zoarium, X 9; & and c, two groups 

of zocecia, X 25; tf, several zocecia of unusual size, X 25 62 

9. Corynotrypa barberi. a, portion of the type-specimen, X 9, incrust- 

ing a bifoliate bryozoan; &, several zocecia, X 20; c, part of a small 

colony, X 9, growing upon a species of Heliolites 63 

10. Corynotrypa inflata. a and 6, zoarium, natural size, and a portion, 
X 9; c, three zocecia of same, X 18, showing the porous wall; d, 
a vertical section of a zocecium, X 18; e and /, small portion of a 
colony, incrusting Rafinesquina alternata, X 9 and X 18; g, out- 
line of zocecia, X 18, showing three "gems" springing from one 
parent cell. (After Ulrich.) : 65 



Digitized by 



LIST OF ILLUSTRATIONS. 

Page 

11. Corynotrypa abrupta. a and 6, portions of the type-specimen, X 9 

and X 20 

12. Corynotrypa abrupta. a and 6, portion of a zoarium, X 9 and X 20, 

incrusting a crinoid column 

13. Corynotrypa schucherti. a and 6, portions of the type-specimen, 

incrusting a Streptelasma, X 9; c, several zocecia of the same, 
X 20 

14. Corynotrypa dissimilis. a and 6, a typical example of the species, 

X 9 and X 20, incrusting the epitheca of the bryozoan Diplotrypa 
nummiformis; c and rf, poorly preserved specimen of the species, 
X 9 and X 20, growing upon a specimen of Heliolites 

15. Mitoclema boreale. Fragment of a zoarium, X 9 

16. Mitoclema? mundulum. a and 6, fragments, natural size, and 

X 9; c, original of 6, X 18, showing surface character. (After 
Ulrich.) d, portion of young example, X 9 

17. Protocrisina exigua. a toe, Wiman's views of Crisinella oeilensis. 

a, fragment, natural size; 6, celluliferous surface, X 10, showing 
the circular zocecia and accessory pores; c, noncelluliferous face, 
X 10; (f and e t two transverse sections, X 10. /to i, Ulrich 's views 
of Protocrisina exigua. /, two fragments, natural size; g t cellu- 
liferous face, X 18, with zooecial openings and accessory pores; 
h, noncelluliferous side, X 18, with pores; i, transverse section, 
X 18 

18. Protocrisina ulrichi. a, portion of a zoarium, natural size; 6, another 

fragment, showing the noncelluliferous side, natural size, and 
enlarged eight diameters; c, celluliferous side of another fragment, 
X 8 

19. Oeramopora spongiosa. a, portion of a zoarium, natural size; b and c, 

tangential section, X 9, and portion of same, X 20; </, tangential 
section of three zocecia, X 20; e and /, vertical sections, X 9 and 
X 20 

20. Ceramopora invenusta. a, tangential section, X 20; 6, tangential 

section, X 20; c, vertical section, X 20, through a zoarium 

21. Ceramopora intercellata. a, edge view of the fragmentary type, X 1; 

b and r, tangential section, X 20, and a portion, X 35; </, vertical 
section, X 20, through one layer of the zoarium 

22. Ceramoporella granulosa minor, a, tangential section, X 20; 6, ver- 

tical section, X 20, through a single layer of zocecia 

23. Ceramoporella uxnormensis. a and 6, tangential section, X 20 and 

X 35; c, vertical section, X 20 

24. Cceloclema crassimurale. a, fragment of a zoarium, natural size, with 

end view of the same showing the central tube; 6, tangential sec- 
tion, X 20; c, vertical section, X 20, through one side of a zoarium. 

25. Cceloclema laciniatus. a, Eichwald's type-specimen, natural size, of 

Coenites laciniatus; 6, surface of the same, enlarged 

26. Crepipora schmidti. a, vertical section, X 20; 6, tangential section, 

X20 

27. Crepipora lunatifera. a, the type-specimen, incrusting Hormotoma 

insignis (Eichwald), two-thirds natural size; 6, view of the zocecia 
at the surface, X 9; c and d, tangential sections, X 20 and X 35, 
illustrating zocecial structure; «, vertical section, X 20, through 
the zoarium 

28. Crepipora incrassata. a, edge view of the type-specimen, natural 

size; 6, tangential section, X 20; c, vertical section, X 10, cut- 
ting two layers of zocecia: d, portion of a vertical section, X 20. . . 



Digitized by 



LIST OP ILLUSTRATIONS. 



Pace. 



Fig. 29. Anolotichia rhomb ica. a, tangential section, X 20; 5, another tan- 
gential section, X 20; c, vertical section, X 20; d and e, two por- 
tions of a vertical section 

30. Anolotichia brevipora. a, vertical section, X 20, exhibiting short, 

immature, and mature regions; 6, tangential section, X 20, with 
tubules in lunaria; c, portion of same, X 35 

31. Anolotichia revalensis. a, vertical section, X 9; 6, portion of the 

same, X 20; c, a normal tangential section, X 20 

32. Anolotichia impolita. a and 6, surface of a well-preserved example, 

X 9, and X 18; c, small portion of a tangential section, X 18, 
showing lunaria and tubuli; d, vertical section, X 9 (after Ulrich). 

33. Anolotichia impolita. a, fragment of zoarium, natural size; b and c, 

tangential and vertical sections, X 18 

34. Anolotichia sacculus. a, a type-specimen, natural size, with most of 

the zoarium exfoliated and showing the impression of the epitheca; 
6, vertical section, X 20; c, tangential section, X 20; d, another 
tangential section, X 20; e, two lunaria, X 35, exhibiting num- 
ber and distribution of tubuli 

35. Favositella interpuncta. a, vertical section, X 20; 6, tangential sec- 

tion, X 20, with structure of zocecia and mesopores 

36. Favositella exserta. a, edge view of a zoarium, natural size; 6, sur- 

face view, X 9, of the sectioned type; c, tangential section, X 20, 
exhibiting the small prominent lunarium; d, vertical section, X 9, 
through portions of two layers; e, portion of the same, X 20, illus- 
trating wall structure in more detail 

37. Favositella discoidalis. a and 6, top and side views of a zoarium, 

natural size; c, surface of same, X 9; d f tangential section, X 20; 
e and /, vertical section, X 9, illustrating slight variation in struc- 
ture 

38. Favositella? punctata, a, celluliferous side of a zoarium, X 2; 6, 

basal side of same specimen, X 2; c, tangential section, X 20; d f 
vertical section, X 20 

39. Sceneilopora socialis. a and 6, copy of Eichwald's views of Ceramo- 

pora socialis; a, zoarium, natural size, incrusting an Echinos- 
pherites; 6, one of the groups of zooecia of the same, enlarged 

40. Fistulipora primceva. a, the type-specimen, natural size; 6, sur- 

face of same, X 8; c, tangential section, X 20; d 9 vertical section, 
X 8; e, portion of same section 

41. Chilotrypa immatura. a, a fragment, X 2, with a few zooecial aper- 

tures enlarged ; 6, tangential section, X 20, showing arrangement 
and shape of zooecia; c, vertical section, X 20, with expanding 
and contracting central tube; d, transverse section, X 20 

42. Ptilodictya flabellata. a, zoarium, natural size, parted along the 

mesial lamina; 6, view enlarged, showing longitudinal arrange- 
ment of zooecia 

43. Ptilodictya gladiola. Tangential section, X 20 

44. Escharopora subrecta. a and 6, a typical specimen, natural size, and 

the basal portion of the same, X 9; c, view of the central part of 
the same zoarium, X 9; d and e, two specimens, natural size, 
broader than usual; /, surface of the lower part of another example, 
X 18, showing unusual conditions; g, tangential section, X 18, 
cutting the immature and mature parts of the zoarium; h, portion 
of a vertical section, X 18 



92 

94 
96 

97 
98 

99 

101 

102 

104 
105 
108 
110 

111 

114 
115 

117 



Digitized by 




X 



LIST OF ILLUSTRATIONS. 



Page. 

Fig. 45. Phsenopora ensiformis. Wiman's illustrations of the Borkholm form 
of this species; a and ft, two small zoaria, natural size; c, surface, 
X 10; d, transverse section, X 10 118 

46. Arthropora simplex, a, several segments in their natural position, 

life size; ft, surface of a well-preserved fragment, X IB; c, several 
zooecial apertures of the same, X 35; </, tangential section, X 18; 
e, vertical section, X 18 120 

47. Graptodictya perelegans. a, tangential section, X 20, of the type- 

specimen; ft, several zooecia, X 40; c, vertical section, X 20; d, 
transverse section, X 20 121 

48. Graptodictya bonnemai. a, portion of a zoarium, natural size; ft, 

tangential section, X 20; c and d, several zooecia of the same, X 40, 
with one still further enlarged, X 60; e t vertical section, X 20 123 

49. Graptodictya proava. a, Eichwald's view of the type-specimen of 

his Coscinium proavum, natural size; ft, tangential section of 
Hall's type of Clathropora flabellata, X 30 124 

50. Graptodictya proava. a, tangential section, X 20, cutting the stri- 

ated edge of a branch and the adjoining zooecia; ft, portion of the 
same, X 40; c, vertical section, X 20 125 

51. Graptodictya obliqua. a, the type-specimen, natural size; 6, tangen- 

tial section, X 20; c, vertical section, X 20 — 126 

52. Stictoporella cribrosa. a, nearly complete zoarium natural size; 

ft and c, surface of a specimen with numerous mesopores, X 9 and 
a portion X 18; rf, vertical section, X 18; «, tangential section of an 
average specimen,, X 18 128 

53. Stictoporella cribrosa. a and 6, tangential and vertical sections, X 

24, of a well-developed Russian example 129 

54. Stictoporella gracilis, a, Eichwald 's original figure (Eschara gracilis) ; 

b and c, copies of Eichwald's illustrations of Micropore gracilis; ft, a 
zoarium, natural size, and c, surface of same, enlarged 130 

55. Stictoporella gracilis, a, tangential section, X 20; ft, vertical sec- 

tion, X 20 131 

56. Rhinidictya mutabilis. a, a young specimen, described as variety 

minor, natural size; 6, the usual mature specimen; c, surface view, 
X 9, of a young example; d, several apertures of the Bame, X 35; 
«, surface of original of figure ft, X 9. (After Ulrich.) 132 

57. Rhinidictya exserta. a and ft, two typical fragments, natural size; 

c, tangential section, X 20, through mature zone of an old example; 

d, vertical section, X 20, of the same specimen 133 

58. Rhinidictya exserta. a, Eichwald's original view of this species; 

ft, view of his second specimen 134 

59. Phyllodictya flabellaris. a, vertical section, X 20, showing the long, 

zooecial tubes; ft, minute structure of the inter zooecial spaces, X 
60; c, tangential section, X 20, with portion of a macula and adjoin- 
ing zooecia; </, several zooecia of the same section, X35 135 

60. Phyllodictya varia. a, portion of a large zoarium, natural size; ft, 

fragment with subparallel margins, natural size; c, surface of the 
same, X 9; d, two rows of apertures, X 18; «, surface of an old zoa- 
rium, X 9; /, vertical section, X 18; g, tangential section, X 18. . 137 

61. Pachydictya elegans. a, tangential section, X 18; ft, a single zooe- 

cium of the same section, X 35; c, transverse section, X 18, Pachy- 
dictya foliata, showing the median tubuli distinctly 138 



Digitized by 



LIST OP ILLUSTRATIONS. 



XI 



Page. 



Pig. 62. Pachydictya elegans. a, nearly complete zoarium, natural size, 
branching more frequently than usual; ft, enlargement of surface 
of same, X 18; c, fragment, X 1.5, with young Streptelasma at- 
tached 

63. Pachydictya flabellum. a, fragment, natural size; ft, surface of 

same, enlarged; c, transverse view of branch. (Copied from 
Eichwald's figure of Stictopora flabellum.) 

64. Pachydictya flabellum. a, tangential section, X 20; ft, another 

tangential section, X 20, showing the appearance in the early 
portion of the mature zone; c, tangential section of a young exam- 
ple, X 20, with open mesopores; d, the usual aspect of vertical 

sections, X 20; e f vertical section, X 20, of young specimen 

66. Pachydictya cyclostomoides. Eichwald's view of Micropora cyclo- 
stomoides. a and ft, fragment, natural size, and a portion enlarged . 

66. Pachydictya cyclostomoides. a, tangential section, X 20, showing 

the large oval zooecia; ft, vertical section, X 20 

67. Pachydictya bifurcata. a and ft, two fragments, X 1.5; c, tangential 

section, X 20; d, portion of a transverse section, X 20, with well- 
marked median tubuli . 

68. Pachydictya bifurcata. a to g t Wiman's figures of Rhinidictya bork- 

holmiensis. a to d, four fragments, natural size; e, surface of frag- 
ment, X 10; /, vertical section, X 10; g t transverse section, X 10; 
h to j, Eichwald's figures of Stictopora scalpellum; A, fragment, 
natural size; t, surface, enlarged; j, end view of same 

69. Coscinium preenuntium. a, tangential section, X 20; ft, vertical 

section, X 20 

70. Arthrostylus conjunctus. a, lateral view of the central portion of a 

segment, X 18; ft, small portion of noncelluliferous side of same, 
X 18. (After Ulrich.) 

71. Arthrostylus obliquus. a, side view of portion of a segment, X 18; 

ft, noncelluliferous side, X 18, of the upper portion of a segment. 
(After Ulrich.): 

72. Helopora divaricate, a, fragment, natural size, and X 7; ft, portion of 

the same, X 18; c, transverse section, X 18. (After Ulrich.) 

73. Arthroclema armatum. a, large segment of the primary series, show- 

ing a sharply defined, articulating socket, natural size, and X 18; 
ft, opposite side of another segment of the primary set, X 18; c, a 
segment of the tertiary series, X 18; d, complete segment of the 
secondary set, X 18. (After Ulrich.) 

74. Sceptropora facula. a, single segment of this fine species, X 18; ft, 

vertical section, X 18, through an entire segment; c, transverse 
section, X 18, cutting the lower end of a segment; d, transverse 
section, X 18, through the expanded celluliferous portion. (After 
Ulrich.) 

75. Sceptropora francisa. a, group of three segments, natural size; ft, 

the largest segment, X 9; c, basal portion of the same specimen, 
X 20; d y tangential section, X 20; e and /, vertical and transverse 
sections, X 20 

76. Nematopora delicatula and N . consueta. a, zoarium , natural size, and 

X 18, of Nematopora delicatula; 6, transverse section of same. 
(After Ulrich.) c and d y two fragments, natural size, and X 18, of 
the Trenton specimens referred by Ulrich to N. delicatula and 
here renamed N. consueta 



139 
140 

141 
142 
142 

143 

144 
146 

147 

148 
150 

151 

153 
154 

155 



Digitized by 




xn 



LIST OF ILLUSTRATIONS. 



Page. 

Fig. 77. Nematopora ovalis. a, zoarium, natural size, of the form described 
by Ulrich as Nematopora quadrate; b, portion of the same, X 18; 

c, vertical section, X 18; d, transverse section, X 50; e, fragment of 
Nematopora ovalis, natural size, and X 18, with five rows of zocecia; 
/, another fragment, natural size, and X 18, with only four rows. 
(After Ulrich.) 157 

78. Nematopora fragilis, a, fragment, natural size, showing mode of 

branching; 6, portion of the same, X 18; c, transverse section, X 50; 

d, vertical section, X 18. (After Ulrich.) 157 

79. Nematopora lineata. a, fragment, natural size; 6, surface of same, 

X 18; c, vertical section, X 18; d and c, two transverse sections, 
X 18; /, portion of «, X 50, showing minute axial canals and wall 
structure. (After Ulrich.) 158 

80. Glauconome plumula. a to d t fragments of four zoaria; e, noncellu- 

liferous side, X 10; /, cellulif erous face, X 10; g and A, two trans- 
verse sections, X 10. (After Wiman.) 160 

81. Glauconome strigosa. Wiman's figures of this species, described by 

him as "species No. 1"; a and b, two fragments, natural size; 
c, view, X 10, of the cellulif erous face; d, side view, X 10; e, trans- 
verse section, X 10 161 

82. Rhombopora esthonise. a, fragment of zoarium, natural size; 6, tan- 

gential section, X 20; c, portion of another tangential section, X 20, 
cutting a macula; d, vertical section, X 20; «, transverse section, 
X 20 168 

83. Nematotrypa gracilis, a, fragment of zoarium, natural size; 6, tan- 

gential section, X 20; c, portion of the same, X 40; d, tangential 
section, X 50; e, vertical section, X 20; /, transverse section, X 20, 
showing growth from central axis 165 

84. Lichenalia concentrica. a, epithecal side of a fragmentary specimen; 

6, portion of a tangential section, X 20; c, a tangential section, X 20; 
d } a tangential section, X 6; e, a portion of a tangential section, 
X 20; /, a vertical section, X 20; g, a more diagrammatic vertical 
section, X 20 167 

85. Chasmatopora tenella. Cellulif erous face enlarged. (After Eich- 

wald.) 170 

86. Chasmatopora reticulata. Ulrich's figures of PhyUoporina reticulata, 

a and 6, two fragments, natural size, exposing the reverse side; 
c, portion of 6, X 9; d, portion of a, X 9, showing broader branches; 
e t cellulif erous side of a fragment, X 18 171 

87. Chasmatopora furcata. Eichwald's views of Polypora furcata. a, 

zoarium, natural size; 6, an enlargement of the nonporif erous 
side, showing distinct rows of papilla?; c, cellulif erous face en- 
larged 172 

88. Pseudohornera bifida. Eichwald's views of Thamniscus bifidus. 

a and 6, zoarium, natural size, showing the noncelluliferous side, 

and portion of the same, enlarged 173 

89. Pseudohornera bifida, a, tangential section, X 20; 6, vertical section, 

X 20; c, transverse section, X 2D 173 

90. Pseudohornera bifida, a, an ordinary specimen, natural size; 6, 

noncelluliferous side of a larger, more complete zoarium, X 2; c, 
surface of same, X 4 174 

91. Pseudohornera orosa. Wiman's views of his species Thamniscus 

orosus. a and 6, two views, natural size, of the many-branched 
zoarium; c, noncelluliferous side of a specimen, X 10; d, cellulif- 
erouBiurface, X 10 DrgitrzeaVy-GoOgl^ 74 
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FiQ. 92. Feneetella striolata. a, zoarium, natural size; b t nonporiferous side 
enlarged; c, email portion of poriferous side, enlarged. (After 
Eichwald.) 

93. Monticulipora arborea bispinulata. a, one of the type-specimens, 

natural size, incrusting a brachiopod fragment; 6 and c, tangential 
section, X 20, and a portion, X 30; d and e> a vertical section, 
X 20 and X 30 

94. Monticulipora dagoensis. a, tangential section, X 20; 6, portion of 

same, X 35; c, vertical section, X 20 

95. Orbignyella germana. a, the type-specimen, natural size; 6, view 

of the usual characters seen in tangential section, X 20; c, tangen- 
tial section, X 20; d f portion of the same, X 35; e, vertical section, 
X 20, with acanthopores little developed; /, another vertical sec- 
tion, X 20 

96. Orbignyella expansa baltica. a, tangential section, X 20; 6, several 

zoeecia of the same, X 35; c, vertical section, X 10, through an 
entire zoarial layer; d t portion of the same section, X 20 

97. Homotrypa similis. a, surface of a Minnesota specimen, X 18; 6, 

two portions of a tangential section, X 18, c, vertical section, X 18. 
(After Ulrich.) 

98. Homotrypa similis. a, fragment of a branched zoarium, natural size; 

6, tangential section, X 20; c, vertical section, X 20 

99. Homotrypa subramosa. a, fragment of a zoarium, natural size; 6, 

surface of an ordinary fragment, X 9; c, a tangential section, X 18; 
d, tangential section, X 18; e, vertical section of a typical example, 
X 18. (After Ulrich.) 

100. Homotrypa subramosa. a, tangential section of a Russian specimen, 

X 20; 6, several zoeecia of the same, X 60; c, two portions of a ver- 
tical section, X 20 

101. Homotrypella instabilis. a and 6, two fragments, natural size; c, sur- 

face of a well-preserved example, X 18; d, tangential section, 
X 18; t % another tangential section, X 18; /, small portion of a 
tangential section, X 50; g t vertical section, X 18. (After Ulrich.) 

102. Homotrypella instabilis. a, 6, and c, vertical sections, X 20; d, tan- 

gential section, X 20 

103. Homotrypella cribrosa. a, vertical section, X 20; 6, tangential sec- 

tion, X 20; c, several zooecia, X 35 

104. Homotrypella hospitalis crassa. Ulrich 's views of Atactoporella 

crassa. a, tangential section, X 18, of the Minnesota type; 6, ver- 
tical section of the same, X 18; c, several zoeecia in tangential sec- 
tion, X 50 

105. Homotrypella hospitalis crassa. a, a Russian example, natural size; 

6, tangential section, X 40; c, tangential section, X 40; d, e, and /, 
three vertical sections, X 20, illustrating the characters in various 
parts of the zoarium 

106. Mesotrypa discoidea orientalis. a, 6, and c, top, basal, and side 

views of a zoarium, natural size; d, tangential section, X 20; «, a 
portion of the same, X 40; /, vertical section, X 20 

107. Mesotrypa egena. a, side view of type-specimen, natural size; 6, 

tangential section, X 20; c and d y portions of the same, X 35; 
e and/, two portions of a vertical section, X 20 

108. Mesotrypa expressa. a, side view of the type-specimen; 6, view of 

the same example fractured lengthwise; c, tangential section, 
X 20; d, a portion of the same, X 35; e and/, two vertical sections, 
X 20 
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Fig. 109. Mesotrypa milleporacea. a, the epithecal side of a fragmentary zoa- 
rium, natural size; b and c, a tangential section, X 20, and several 
zocecia, X 35; d, tangential section of the same specimen, X 20; 
e, vertical section, X 20 

110. Mesotrypa milleporacea parva. a, a zoarium, X 2; b and c, a tan- 

gential section, X 20, with several zocecia, X 35; d, vertical sec- 
tion, X 20 

111. Dekayella prsenuntia and varieties, a, fragment of a variety, natu- 

ral size; 6, tangential section, X 18, of the typical form; c, tan- 
gential section, X 18, of variety simplex; <f, and e, small portions 
of two tangential sections, X 50; /, vertical section, X 9, of speci- 
men with numerous mesoporee; g, minute structure of walls in 
sections, X 50 

112. Leptotrypa hexagon alis. a, the original type of the species, natural 

size, incrusting a Hyolithes; &, surface of the same, X 12. (After 
Ulrich.) c, a fragment of limestone with a Hyolithes incrusted by 
this delicate bryozoan 

113. Leptotrypa hexagonalis. a, tangential section of the American type 

of the species, X 20; 6, several zocecia of the same section, X 30; 

c, vertical section, X 20 

114. Leptotrypa hexagonalis. a, tangential section, X 20; of a Russian 

example; 6, vertical section, X 20; c, a vertical section, X 20; d, 
tangential section, X 20. . . 

115. Stigmatella massalis. a, side view of the type-specimen, natural 

pize; b and c, tangential section. X 20, and a portion of the same, 
X 35; d, vertical section, X 8; «, portion of the same section, X 20; 
/, part of vertical section, X 20, through a macula 

116. Stigmatella inflecta. a, side view of the type-specimen, natural size; 

b, tangential section, X 20; c, another tangential section, X 20; 

d, several zocecia of the same section, X 40; e, vertical section, 
X 20 

117. Stigmatella foordii. a, a large specimen of Callopora foordii, of the 

natural size; 6, tangential section of the same; c, vertical section 
of the same. (After Nicholson.) 

118. Stigmatella foordii. a, vertical section, X 20; 6, tangential section 

X 20; c, portion of the same section, X 35; rf, another portion, 
X 35; e, several zocecia of a tangential section, X 50 

119. Stigmatella claviformis. a and 6, two of the club-shaped zoaria, nat- 

ural size; c, view of zooecia in tangential section, X 18; <f, vertical 
section through the middle of a zoarium, X 18. (After Ulrich.). . 

120. Constellaria varia. a, fragment of a zoarium, natural size; 6, surface 

of a mature specimen, X 9; c, tangential section, X 18; d, small 
portion of the same, X 50, with two mural tubuli; e f vertical sec- 
tion of average example, X 18. (After Ulrich.) 

121. Constellaria varia. a, tangential section, X 20, cutting several rays 

of a macula; 6, vertical section, X 20, passing through a macula.. 

122. Constellaria varia. a, vertical section, X 20, of a small example; 6, 

transverse section of the same specimen, X 20 

128. Stellipora revalensis. a, vertical section, X 20; 6, tangential sec- 
tion, X 20, illustrating structure of two rays of a cluster 

124. Stellipora apsendesoides. A zoarium, X 3, attached to a specimen 

of Echinospherites 

125. Nicholsonella gibbosa. Eichwald's figures of Heteropora gibbosa; 

a, zoarium, natural size; 6, the surface enlarged 
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. 126. Nicholsonella gibboea. a and 6, top views of two irregular zoaria, 
natural size; c, side view of a third specimen of more regular form; 
d, an example with low monticules, viewed from above; e, tan* 
gential section, X 20, through a macula; /, portion of the same 
section, X 20, cutting the ordinary zooecia; g, several zocecia, X 40, 
illustrating the minute structure; h, vertical section, X 8; i, portion 



of the same section, X20 225 

127. Dianulitesfastigiatus. a, side view of a zoarium, showing the epitheca; 

6, top or celluliferous surface, enlarged; c, edge view of a broken 
fragment, enlarged, illustrating the uneven fracture; d> the type- 
specimen of Dianulites detritus Eichwald, natural size. (After 
Eichwald.) 230 

128. Dianulites fastigiatus. a, vertical section, X 9; &, part of the same 

section, X 20, showing the wall structure; c, tangential section, 

X 20; <?, another part of the same section, X 40 231 

129. Dianulites petropolitana. a, tangential section, X 20; ft, vertical 

section, X 8; c, several tubes of the same, X 20 233 

130. Dianulites petropolitana. a, tangential section of the form "hexa- 

porites," X 20; 6, email portion of the same, X 35; c, several 
zocecia of a tangential section, X 36; d, vertical section, X 8, 
passing through a macula 234 

131. Dianulites petropolitana. a and 6, side and basal views; c and d, 

tangential section, X 20, and wall structure of same much en- 
larged; e and /, vertical section, X 9 and X 20 235 

132. Dianulites petropolitana. UlricVs views of Monotrypa (Chaetetes) 

cumulata, a and c, tangential section, X 9, and a small portion, 

X 35, showing wall structure; 6, vertical section, X 9 236 

133. Dianulites grandis. a, the type-specimen, two-thirds natural size, in 

side view; 6, view showing simplicity of structure seen in the 
ordinary tangential section, X 8; c, portion of the same, X 20; 

d, tabulation in vertical section, X 8, cutting four layers of zocecia; 

e, several tubes of a single layer, X 20 238 

134. Dianulites colHfera. a and 6, type-specimen, natural size; r, sur- 

face, X 9; d, the usual aspect presented in tangential sections, 
X 20; e, vertical section of several tubes, X 20; /, a zooecium, 
X 35, in a tangential section 239 

135. Bythopora subgracilis. a, an ordinary fragment, natural size; o, 

surface of specimen, X 9 ; c, tangential section of a poorly preserved 
fragment, X 18; d, vertical section, X 18. (After Ulrich.) 241 

136. Bythopora subgracilis. a and 6, tangential and vertical sections, 

X 20, of a well-preserved Russian example 241 

137. Eridotrypa eedilis. Copies of Eichwald 's figures of Cladopora eedilis. 

a and c, two fragments of the natural size; b and <?, enlargements of 

the same specimens 243 

138. Eridotrypa sedilis. Copies of Ulrich's figures of Eridotrypa mutabilis. 

a, specimen of average size; 6, surface of another example, X 18; 
c, tangential sections, X 18; d, a zooecium of the same section, X 50; 
e, vertical section, X 18 244 

139. Eridotrypa aedilis minor. Copied from Ulrich's figures of Eridotrypa 

mutabilis minor, a, 6, and c, three average fragments; rf, surface 
of a fragment, X 9; e, tangential section, X 18; /, vertical section, 
X 18 245 

140. Eridotrypa exigua. a, group of fragments, natural size; b and c, two 

of them, X 9 246 
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Fig. 141. Lioclema vetustum. a, a zoarium, natural size, incrusting an 
Echinospherites; 6, tangential section, X 20; c, portion of the 



same, X 35; vertical section, X 20 247 

142. Lioclema spineum. a, tangential section, X 9; 6, the detailed struc- 

ture of an acanthopore, X 40; c, portion of a tangential section, 

X 20; d t vertical section, X 20 248 

143. Lioclemella clava. a, the type-specimen, natural size; 6, tangential 

section, X 20; c, vertical section, X 8; d, portion of the same, X 20. 250 

144. Orbipora distincta. a and 6, basal and celluliferous sides of a young 

zoarium, natural size, described by Eichwald as Chaetetes hemi- 
sphericus; c, side view of the same specimen; d, celluliferous 
surface enlarged. (After Eichwald.) 253 

145. Orbipora distincta. a and 6, top and side views, natural size, of one 

of Eichwald 's type-specimens of Orbipora distincta; c, celluliferous 
face enlarged; d y worn portion of zoarial base enlarged; e, vertical 
section; /, g, and h, views of a larger example; t, side view of 
zocecial tubes. (After Eichwald.) 253 

146. Orbipora distincta. a, tangential section, X 20; 6, vertical section, 

X 8; c, small portion of the same section, X 20 254 

147. Orbipora distincta. a, tangential section, X 20; 6, a portion of a zoce- 

cial wall, X 35 254 

148. Orbipora solida. a, side view, natural size, of the type-specimen; 

6, tangential section, X 20; c, vertical, section, X 8; d, another 
vertical section, X 20 256 

149. Orbipora acanthophora. a, type-specimen, natural size; 6, tangen- 

tial section, X 20; c, several zooecia of the same section, X 20; 

d, vertical section, X 20 257 

150. Orbipora indenta. a, the type zoarium, natural size; 6, tangential 

section, X 20; c, portion of the same section, X 35; d, vertical 
section, X 20 258 

151. Eethoniopora communis, a and 6, two vertical sections, X 20 260 

152. Eethoniopora communis, a, side view of an average specimen, natu- 

ral size; 5, basal view showing epitheca and cicatrix of attachment; 
c, tangential section, X 20, of average zooecia; d t several zooecia of 
the same section, X 35; e, vertical section, X 8;/, portion of the 
same section, X 20 261 

153. Esthoniopora communis, a, tangential section, X 20; 6, vertical sec- 

tion, X 20; c, a zooecial tube of the same section, X-20; d, vertical 
section, X 20 262 

154. Esthoniopora communis, a, tangential section, X 20; 6, vertical sec- 

tion, X 6, through a single zoarial layer; c, a portion of the same, 

X 20 262 

155. Esthoniopora communis. An unusual form of zoarium, natural size. . 263 

156. Esthoniopora curvata. a and 6, side and basal views of a normal 

example, natural size; c, tangential section, X 20; d, vertical section 

X 8, through portions of two layers ; e, another vertical section, X 20 . 264 

157. Petalotrypa folium, a, surface of the type-specimen, X 9; 6, tan- 

gential section, X 20; c, a few zooecia of the same, X 40; d, vertical 
section, X 20 266 

158. Trematopora primigenia. a to c, three fragments, natural size; d, 

base of a zoarium, life size; e t surface of a typical example, X 9; 
/, surface of another specimen, X 18; g, the usual appearance in 
tangential section, X 18; h, several zooecia of the same section, X 50; 
^ vertical section, X 18. (After Ulrich.) 269 
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Fig. 159. Trematopora kuckersiana. a, tangential section, X 20; 6, vertical 

section, X 20; c, another vertical section 270 

160. Trematopora cystata. a and 6, two fragments, natural size; c, tan- 

gential section, X 20; d y several zooecia, X 40; e, vertical section of a 
branch 271 

161. Batoetoma magnopora. a, small specimen of natural size; 6, tan- 

gential section, X 18; c, part of axial region in transverse section, 
X 18; d, vertical section of zoarium with a narrow mature zone, X 9. 
(After Ulrich.) 273 

162. Batostoma magnopora. a, a small Russian example referred to the 

species, natural size; 6, tangential section of same specimen, X 20; 

c and d y vertical section, X 10, and a portion, X 20 273 

163. Batostoma fertile, a and b, a large and a small specimen, natural size; 

c, surface of the larger specimen, X 9; <f, tangential section of the 
same example, X 18; e, vertical section, natural size, and a portion, 

X 18. (After Ulrich.) 275 

164. Batostoma fertile circulare. a and 6, surface of a typical example, 

X 9, with a portion, X 18; c and d, two tangential sections, X 18, 
from different parte of the mature zone. (After Ulrich.) 276 

165. Batostoma mickwitzi. a, tangential section, X 20; 6, vertical section, 

X8; c, several tubes of the mature zone, X 20, in vertical section; 

d, vertical section, X 20 277 

166. Batostoma winchelli. a and 6, two fragments of natural size; c, sur- 

face of a, X 9 and X 18; d t tangential section, X 18; e, small por- 
tion of a tangential section of a young specimen, X 18; /, several 
zooecia of figure d f X 50; g, vertical section, X 18, of an ordinary 
specimen. (After Ulrich.) 278 

167. Batostoma winchelli spinulosum. a, a Russian example, natural 

size; 6, tangential section, X 20; c, several zooecia of another 
tangential section of the same specimen, X 20, exhibiting the 
normal development of acanthopores noted in American examples; 
d, vertical section, X 20 279 

168. Batostoma winchelli spinulosum. a and 6, tangential section, X 18, 

and a single zocecium, X 50, with numerous acanthopores. (After 
Ulrich.) 280 

169. Batostoma granulosum. a, the sectioned type-specimen, natural 

size; 6, tangential section of mature zone, X 20; c, vertical section, 

X 20 281 

170. Hemiphragma tenuimurale. a, the Russian example sectioned, 

natural size; 6, view of tangential section; c, vertical section, X 20. 282 

171. Hemiphragma tenuimurale. Ulrich 's views of the Minnesota types. 

a, surface of specimen, X 9; 6, vertical section, X 18; c, tangential 
section, X 18 : 283 

172. Hemiphragma irrasum. Views of the Minnesota types, after Ulrich. 

a and 6, two fragments, natural size; c, surface of an average 
example, X 9; d and c, tangential sections, X 18; /, vertical 
section of branch, X 9 284 

173. Hemiphragma irrasum. a, view, natural size, of a zoarium; 6, 

tangential section of the same specimen, X 20; c, several zooecia. 

X 35; d, vertical section, X 20 285 

174. Hemiphragma panderi. a, vertical section, X 20; 6, the usual view 

seen in tangential section, X 20; c, portion of same, X 40 286 
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Fig. 175. Hemiphragma glabrum. a and 6, two fragments, natural size; 

c, basal portion of a zoarium, natural size; d, tangential section, 
X 20; e, vertical section, X 20; /, several zooecia of a tangential 
section, X 35 

176. Hemiphragma pygmseum. a, side view of a typical specimen, X 2; 

6, an ordinary tangential section, X 20; c, portion of the same, X 35; 

d, vertical section, X 20 

177. Hemiphragma multiporatum. a, side view of the type-specimen; 

6, tangential section, X 8; c, portion of the same, X 20; J, vertical 
section, X 20, including a macula; e, a part of the same sec- 
tion, X 20 

178. Hemiphragma subsphericum. a and 6, two portions of a tangential 

section, X 20 and X 8, in each case cutting a macula; c, zooecia of 
the same section, X 40; d, vertical section, X 8; <, part of the 
same section, X 20 

179. Hemiphragma subsphericum. a to d, four views of zoaria, natural 

size 

180. Hemiphragma rotundatum. a, side view of the type-specimen, 

natural size; b, tangential section of the type, X 20; c, a vertical 
section, X 20, illustrating the tabulation of both zocecia and 
mesopores; d, a few zocecia, X 35 

181. Hemiphragma maculatum. a, a fragment, X 2, exhibiting portions 

of two maculae; 6, tangential section, X 20, through the inter- 
macular zooecia; c, several zooecia of the same section, X 40; d, 
vertical section, X 20 

182. Hemiphragma batheri. a and 6, two fragments, natural size; c, a 

tangential section, X 20; d, vertical section of a branch, X 20 

183. Anaphragma mirabile. a, view of branch, natural size; b, tangential 

section, X 20; c, several zooecia of another part of this section, X 20; 
d, a vertical section, X 9; e, portion of the same section, X 20, 
showing the structure in more detail 

184. Anaphragma mirabile cognata. a, view of fragment, natural size; 6, 

tangential section, X 20; c and d, vertical section, X 8, and a por- 
tion, X 20 

185. Dittopora claveeformis. a, tangential section, X 20; 6, vertical sec- 

tion of the same specimen, X 20 

186. Dittopora annulata. Copy of Eichwald'e illustrations of Chaetetes 

annulatU8. a, fragment of a normal mature zoarium, natural size; 
6, small portion of the same magnified ; c, end view of a fragment en- 
larged ; d, view of cells in section ; e and /, fragment of an old example 
and a portion enlarged ; g, end view of branch, magnified 

187. Dittopora annulata. a, tangential section of a mature example, X 20, 

passing through the outer deposit of interzooecial tissue in which 
the mesopores are barely visible; 6, another tangential section, 
X 20, cutting a macula at a lower level and exhibiting the meso- 
pores; c, vertical section, X 20, of a young example, showing the 
occurrence of semidiaphragms in the bend from the immature to the 
mature region; d, similar section of an older specimen, X 20, with 
the mesopores well developed and their outer portions filled by 
tissue 

188. Dittopora colliculata. Eichwald's figures of Trematopora colli- 

culata. a and 6, fragment of zoarium, natural size, and surface of 
same, enlarged 
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Fig. 189. Dittopora colliculata. a, tangential section of a young example, X 20, 
showing the characteristic shape of zooecia and the larger set of 
acanthopores; b, vertical section of the same specimen, X 20 

190. Dittopora colliculata. a, small portion of a tangential section, X 20, 

with the walls of the mesopores visible. The large and small set 
of acanthopores are clearly developed; 6, another tangential sec- 
tion, X 20, with the mesopores and small ancanthopores obliter- 
ated by the interzooecial tissue. This thin section was prepared 
from a specimen identified by Dybowski as Trematopora pustu- 
lifera; c, vertical section, X 20, showing the occurrence of semi- 
diaphragms only in the bend to the mature zone 

191. Monotrypa jewensis. a, profile view of a small zoarium, natural size; 

6, surface of the same specimen, X 10; c, vertical section, X 8, 
illustrating the crinkled walls and few diaphragms; d t portion of the 
same section, X 20; e, tangential section, X 20, cutting a macula; 
/, another tangential section, X 20, with numerous young zooecia 
resembling mesopores 

192. Diplotrypa petropolitana. Nicholson's illustrations of Monticulipora 

(Diplotrypa) petropolitana, introduced for comparison, a, profile 
view of an average specimen, natural size; 6, basal view of same 
showing wrinkled epitheca; c, tangential section, X 20; d, vertical 
section through an immature and a mature zone, X 20 

193. Diplotrypa petropolitana. a, tangential section, X 20; 6, a portion 

of the same, X 35; c, vertical section, X 8; d and e, portions of 
a vertical section, X 20 

194. Diplotrypa petropolitana. a, small portion of a tangential section, 

X 8; 6, parts of same section, X 20; c, vertical section, X 8; 
d, portion of same, X 20 

195. Diplotrypa petropolitana. a, vertical section, X 8; 6, portion of the 

same section, X 20; c, another portion, X 20; d t vertical section, 
X 20, through a macula; e, a tangential section, X 20 

196. Diplotrypa bicornis. a, an example natural size; b, and c, two views 

of the surface, enlarged. Copied from Eichwald's figures of Cerio- 
pora bicornis 

197. Diplotrypa bicornis. a, vertical section, X 20; 6, small portion of 

the same section enlarged; c, a tangential section, X 20 

198. Diplotrypa bicornis. a, tangential section, X 20; 6, part of the same 

section, X 40; c, vertical section, X 20; d, vertical section, X 40. . 

199. Diplotrypa moniliformis, a, side view of a zoarium, natural size; 

6, tangential section, X 20; c, vertical section, X 8; rf, portion of 
the same section, X 20 

200. Diplotrypa hennigi. a, side view of a zoarium, natural size; 6, 

tangential section, X 20; c, vertical section, X 20 

201. Diplotrypa westoni. a and 6, side and basal views of a zoarium, 

natural size; c, tangential section, X 8; through a macula and 
adjoining zooecia; d, portion of the same section, X 20; e, vertical 
section, X 8; cutting a macula; /, several tubes of the same, X 20. . 

202. Hallopora multitabulata. a, view of typical specimen, natural size; 

6, surface of the same, X 9; c, surface of a finely preserved exam- 
ple, X 18; rf, vertical section, X 9 

203. Hallopora goodhuensis. a and 6, two fragments of natural size; 

c, surface of a specimen, X 9; d, axial region of a transverse sec- 
tion, X 18. (After Ulrich.) 
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Fig. 204. Hallopora goodhuensis. a, tangential section, X 20, of a small speci- 
men; b, vertical section of the same specimen, X 20 328 

205. Hallopora wesenbergiana. a, tangential region, X 20; 6, tangential 

section, X 20; c, vertical section, X 20, showing characteristic 
tabulation 328 

206. Hallopora splendens. a, fragmentary specimen, natural size; 6, tan- 

gential section, X 20; c, usual aspect of tangential sections, X 20; 

d, vertical section, X 20; e, another vertical section, X 20 330 

207. Hallopora dumalis. a to d , view of four representative fragments, 

life size; e, surface of the slender specimen, X 9; /, surface of 
another specimen, X 18; g, vertical section, X 18; h, tangential 
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THE EARLY PALEOZOIC BRYOZOA OF THE 
BALTIC PROVINCES. 



By Ray S. Babbler. 

Curator of Paleontology, United States National Museum. 



INTRODUCTION. 



The Cambrian, and Ordovician strata of Baltic Russia have been 
the occasion of many paleontologic memoirs, mainly because the 
rocks are composed in part of unconsolidated materials yielding an 
abundance of most beautifully preserved fossils. The exquisite 
preservation of these specimens, especially the trilobites, is attested 
in museum collections the world over. The large number of species 
in these strata is evident when it is known that in 1860, in his Lethsea 
Rossica, Eichwald described or recorded the occurrence of no less 
than 500 Ordovician forms and that since then many more species 
have been added to the faunal list by other students. In this host 
of species only a few American forms were recognized, indeed, almost 
invariably no attempt has been made by either European or American 
students to identify trans-Atlantic species. The splendid trilobite 
fauna of the Russian Ordovician is undoubtedly the best known and 
most completely described. Next in importance come the brachio- 
pods and echinoderms, particularly the cystids, which have received 
very detailed study. The mollusca, although numerous in described 
species, still require much investigation, but the ostracods and the 
bryozoans are the least known of all the classes. 

In the present work I have endeavored to present as complete a 
study of the Russian Ordovician Bryozoa as the available collections 
would allow. It was my intention to limit the work to this subject, 
but in the course of study several additions have been made. First, 
the description of a single Cambrian form, of especial interest in being 
the oldest known bryozoan, was added. Then, when the studies 
were nearly completed, the authorities of the British Museum sent to 
the United States National Museum for determination, two collec- 
tions of Bryozoa obtained by Dr. F. A. Bather, from certain Ordo- 




2 BULLETIN T7, UNITED STATES NATIONAL MUSEUM. 

vician formations on the island of Oeland, in the Baltic Sea. These 
contained faunas so intimately related to those of the Russian prov- 
inces that I have incorporated the results of their study. In addi- 
tion I have presented an account of the stratigraphy and detailed 
lists of species of both the Baltic area and the American region which 
the Russian faunas and formations most closely resemble. The 
study of these bryozoan faunas has indicated that the greater part 
of the Russian Ordovician section - may be directly correlated with 
the Black River group of America, while the Upper Lyckholm and 
Borkholm limestones are the equivalents of the Richmond group. 

Recent studies based upon paleontologic and diastrophic criteria 
have indicated that the Richmond group of America, with its equiva- 
lent in Baltic Russia, the upper part of the Lyckholm and the Bork- 
holm limestones, should be classed as earliest Silurian. The bryozoan 
faunas of these several formations afford ample evidence of this fact, 
thus making it advisable to add their description and discussion to 
the present work. 

Summing up, the paleontologic portion of this paper includes the 
description of a single Cambrian bryozoan, of numerous Ordovician 
species from the Baltic provinces of Russia and Sweden, and, finally, 
of the faunas of the early Silurian, the Upper Lyckholm and the 
Borkholm limestones. 

In the course of a general study of the West-European Paleozoic 
rocks in the summer of 1903, Prof. Charles Schuchert, at my 
request, gathered as many Bryozoa as possible from the Ordo- 
vician rocks outcropping in the shore region of Esthonia, Russia, 
between St. Petersburg and Reval. He was fortunate in hav- 
ing as companions during this trip Prof. Friedrich von Schmidt, 
and Dr. August von Mickwitz, whose authoritative knowledge of the 
geology and paleontology of the region made these collections of 
unusual value for stratigraphic purposes. Later, through Prof. 
Schuchert, these collections were increased by the generous gift to 
the United States National Museum, from Dr. Mickwitz, of his fine 
lot of Russian Ordovician Bryozoa, this gift being made upon the 
conditions that the collection be studied and a named set 
be returned to the donor. Prof. George Mikhailowski, director 
of the University Museum at Dorpat, was also kind enough 
to loan collections of these fossils in his museum, which were of 
especial value since they had been studied and labeled by Dybowski. 
I am also indebted to Dr. F. A. Bather, of the British Museum, for 
the loan of the bryozoan material collected by him from several of 
the Swedish formations on the island of Oeland. In this way a con- 
siderable amount of material was at my disposal for study, and a 
detailed comparison of these various bryozoan faunas with those from 



Digitized by 



EABLY PALEOZOIC BBYOZOA OF THE BALTIC PROVINCES. 3 

America was made possible. My studies on these collections have 
been in progress for some years, but other duties, as well as the large 
amount of labor required to study and illustrate the faunas, have 



During the progress of these studies I have had the continued 
advice of my friends, Dr. E. O. Ulrich, of the United States Geological 
Survey, and Prof. Charles Schuchert, of Yale University, to both of 
whom I am under obligations. As many of the Russian forms have 
proved to be identical with American species described by Dr. Ulrich, 
it has been my especial good fortune to enjoy the benefit of his mature 
judgment upon difficult and debatable points. Prof. Schuchert has 
kindly read and criticized that part of my manuscript dealing with 
the geology and stratigraphy. I am also indebted to Miss Fran- 
cisca Wieser, who, in her usual skilled manner, has prepared many 
of the drawings and has retouched all of the photographs illustrating 
this volume. The illustrations of the internal structure were drawn 
under a camera lucida by myself. 

In order that a representative collection of these bryozoan faunas 
should be available to European students, the United States National 
Museum has forwarded an almost complete set of the species herein 
described to the British Museum. On the other hand, the authorities 
of the British Museum have deposited a good set of Ordovician bryo- 
zoans from the island of Oeland in the collections of the United States 
National Museum. As a result of this exchange of material, the 
collections of both institutions have practically a complete representar 
tive set of these species. A second quite complete set has been 
placed in the Mickwitz collection, now preserved in the museum at 
Reval. 

DISTRIBUTION OF EARLY PALEOZOIC BRYOZOA. 

The exceeding richness of the North American Ordovician strata 
in Bryozoa has long been known, and "monticuliporoids" from the 
Cincinnati and other regions usually form a part of every paleonto- 
logical collection. At the present time about 500 species of Bryozoa 
have been described from American strata of this geologic period, 
and an equally large number of new forms is known. With further 
searching it is almost inevitable that many more new species will be 
discovered — indeed, a conservative estimate would place the described 
species at not more than one-third of the probable number of Ordo- 
vician forms. The oldest known American form is a new species of 
NicholsoneUa occurring in the Beekmantown rocks of Arkansas. 
Exclusive of this occurrence, the class is unrepresented in America 
until the Stones River division of the Mohawkian is reached, when a 
prolific fauna is encountered. 
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Fortunately for correlation purposes the described forms are 
almost entirely from standard Ordovician sections in which the 
position and range of each species is fairly well known. Thus, in 
New York and Canada at least the characteristic bryozoans of the 
various horizons have been determined; in the Cincinnati uplift a 
large fauna has been described; in Illinois the faunas of formations, 
either poorly represented or absent in the other regions, are partially 
worked out, while, finally, the species of the Middle Ordovician in 
Minnesota have been published in considerable detail. 

In marked contrast with this prolific representation is the exceed- 
ing scarceness of Bryozoa in most of the Ordovician areas of Europe. 
In the British Isles very few species have been noted, partly because 
the strata here are mainly slates and sandstones, indicative of condi- 
tions ill fitted for bryozoan life. Similar conditions obtain in the 
Bohemian Ordovician, and correspondingly few bryozoans are 
known. The Ordovician of Spain and France has likewise yielded 
few specimens of this class. However, certain limestones in Scandi- 
navia and most of the Ordovician and early Silurian formations of 
western Russia abound in Bryozoa, and it is with the faunas of these 
two areas that the present work is concerned. 



The lower Paleozoic formations of Russia outcrop in a broad belt 
extending from Lake Ladoga westward to the islands of Oesel and 
Dago, where they are hidden to a great extent by very recent deposits. 
The extent of outcrop and the larger unconformities are indicated on 
the accompanying map published by Dr. F. von Schmidt (PL 1), 
which is introduced to show the location of the various fossil localities 
in addition to the geology. This belt of outcrop continues under the 
Baltic Sea in a broad curve to the southwest, for essentially the same 
formations of the lower part of the section are exposed on the island 
of Oeland. The Borkholm limestone is known to outcrop under the 
Baltic because of the numerous bowlders containing this fauna in the 
drift on the island of Gothland. These drift bowlders have been 
carefully studied by Wiman, who has published an excellent paper 
upon the subject entitled "Uber die Borkholmer Schicht im Mittel- 
baltischen Silurgebiet." 1 The accompanying sketch map (fig. 1), 
modified after a chart by von Schmidt, shows the distribution of 
the Ordovician and Silurian rocks in this western portion of the 
Baltic area. 

The Cambrian and Ordovician deposits of the area are of unusual 
interest in that they are made up in considerable part of unconsoli- 

i Bull. Geo!. Inst Unhr. Upsiia, vol. 5, pt 2, No. 10, 1908, pp. 140-222, pis. 54. 
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dated materials. Their strata in certain portions of the Baltic 
provinces have apparently never been covered by younger deposits 
and have been so little disturbed that the sediments often have 
remained as originally deposited. As a result the included fossils 
are in an especially fine state of preservation. 

In spite of this apparently undisturbed condition of the strata 
both the paleontologic and stratigraphic records show great time 
breaks in the sequence. Thus the entire Middle Cambrian is wanting, 
and, according to the present results, the greater portion of the 
North American Ordovician section is absent. 




FW. 1.— Map or Baltic Sea abba, showing distribution or Obdoyioan and Shubxan stbata. (Aitbb 

TON SCHMIDT.) 



The Cambrian and Ordovician strata of the Baltic area have been 
divided by von Schmidt into six general divisions, designated by the 
letters A to F. In an earlier classification the same author recog- 
nized three zones with several subdivisions. The lettered divisions 
have since had geographic names applied to most of them, although 
in a few cases a lithologic designation, or the name of a characteristic 
genus of fossils has been retained. These several classifications are 
tabulated on the following page. 
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Table of Cambrian and Ordovician formations in Russia. 
[After von Schmidt.] 



Formation. 



Ordovician: 

Borkhobn limestone 

Lyckholm limestone 

Wesenberg limestone 

Jewe limestone 

Itfer limestone 

Kuckers shale 

Echinospherites limestone 

Orthoceratite ( Vaginoeeras) limestone. , 

Glauconlte limestone 

Glauconlte sandstone 

Cambrian: 

Dictyonema shale 

Ungullte sandstone 

Blue clay and associated formations. . . 
Granite 



von Schmidt's 
terms. 



Later. 



F2 
Fl 
E 
D 
C3 
C2 
CI 
B3 
B2 
Bl 

A3 
A2 
Al 



Older. 



Zone 3 
2a 
2 
lb 

\ la 



Since the publication of the above table three divisions have been 
recognized in formation D. The Jewe limestone has been restricted 
to the lower division, Dl; shaly strata succeed the limestone beds 
of Dl and form the Kegel beds, D2, while D3, consisting of very 
fossiliferous, thin bedded blue limestones and shales, forms the closing 
member of the formation. The Orthoceratite limestone is often 
cited simply as the Orthoceras limestone, and is so designated 
throughout the present work. 

The long-continued researches of the late Prof. F. von Schmidt 
upon the Cambrian and Ordovician rocks of the Russian Baltic 
provinces have resulted in such a detailed knowledge of the geology 
that the stratigraphic section is now fairly well known. Pander, 
von Eichwald, de Verneuil, Keyserling, Holm, and Lamansky have 
contributed in a lesser degree to the stratigraphy, while, in addition 
to these, von Schmidt, von Mickwitz, von Huene, Jaekel, Koken, 
Pahlen, Dybowski, Wysogorski, and Bonnema have published re- 
searches on the paleontology of the region. The paleontological 
work of these authors has not, as a rule, been of a general nature, 
although Eichwald's Lethaea Rossica is an important exception. 
Thus, von Schmidt has elaborated the Ordovician trilobites in great 
detail, while similarly Koken has monographed the gastropods, 
Jaekel has studied the cystids, and Dybowski has described some 
of the monticuliporoids. More recently, Bonnema has published 
upon the Ostracoda of the Kuckers shale. 
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A number of authors have attempted correlations of the Russian 
Cambrian and Ordovician rocks with the North American sequence, 
but the ideas of most of these are reflected in the following table 
adapted from Credner's tables on pages 397 and 420 of his "Ele- 
mente der Geologie:" 



Table of Cambrian and Ordovician strata. 
[Adapted after Credner.] 





Baltic Russia. 


North America. 


Lower Silurian. 


Raikttllbeds 

Kegel and Jewe beds 


Hudson River shale. 
Utica shale. 




[Trenton limestone. 
< Black River limestone. 
[Birdseye limestone. 


Olauoonite limestone and sands 


Chasy limestone. 






Calciferous sandstone. 


Obolns sandstone to the lowest con- 


/Potsdam group. 

\St. John (Acadian) group. 






Blue clay to the top of the Olenellus 
mickwitzi tone. Lower sandstone. 


Georgia group (Olenellus series). 



The basis for correlation of the Ordovician portion of this table is 
rather difficult for the American student to determine. Probably 
there is none other than an arrangement of the formations in the two 
areas upon the supposition that corresponding strata are or should 
be present in each. 

Probably the best expression of opinion as to this correlation is 
that given in the table on page 8, translated from Kayser's tables, 
pages 74 and 119 of his "Lehrbuch der Geologie/' 1908, although this 
offers the same objection. Here, however, the identification of the 
strata ranging from the Orthoceras (Vaginaten) limestone to the 
Wesenberg, with the Mohawkian, and the Lyckholm-Borkholm 
series with the Cincinnatian, is more in line with the results brought 
out from a study of the bryozoan faunas. 
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Table of Cambrian and Ordovician strata. 
[Adapted after Kayser.] 





European Russia. 


North America. 






Oswegan (Clinton-Medina beds). 


Lower Silurian (Or- 
dovician). 




Cmcinnatlan. 
MohawkiaiL 






Trenton limestone. 

Black Rlver-Blrdseye limestone. 




jchazy limestone. . . 

Quebeo group 
oi i.4innoa. 

Beekmantown lime 
stone. J 


Olaooonite sand, Dlctyograptns 
shale. 


Upper Cambrian or 
Olenua- (Dicello- 
cephalus) beds. 




Potsdam sandstone. 


Middle Cambrian or 
Paradoxldes beds. 




St. John or Acadian group. 




Lower Cambrian or 
Olenellus beds. 


Foookl sandstone, Bine clay, sand. . 


Georgia group. 



Von Schmidt's descriptions of the stratigraphy of the Russian 
Cambrian and Ordovician are contained in several papers, chief of 
which is his "Revision des Ostbaltischen Silurischen Trilobiten." 1 
In 1882 a short description of these strata by the same author ap- 
peared in the Quarterly Journal of the Geological Society of London, 1 
while still another article appeared in 1897, in the Guide of the Excur- 
sions of the Seventh International Congress. 8 From various sources, 
but mainly from these several articles and from the collections in the 
United States National Museum, I have compiled the following 
notes on the stratigraphy of the region concerned in the present paper. 
The stratigraphic relations of the rocks forming these notes are graph- 
ically represented in the accompanying composite columnar section. 

CAMBRIAN STRATA. 

The sparing development of Cambrian rocks in the Russian Baltic 
area is a striking feature. These rocks occur in a long, narrow belt 
either paralleling or outcropping along the cliffs of the Gulf of Finland. 
A lower blue clay and an upper sandstone deposit, usually not ex- 
ceeding a combined thickness of about 100 feet, are the important 

> If em. de PAoad. Imp. ad St. Petersburg, ser. 7, vol. 30, 1881, pp. 17-41. 

s on the Silurian (and Cambrian) Strata of the Baltic Province of Russia, as compared with those of 
Scandinavia and the British Isles. 
» VII Congress Geol. Internet., 1897, pt. 12. 
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Composite section of Cambrian-Early Silurian strata of Baltic Russia. 
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formations, although locally other sediments are present. These two 
predominating members gave rise to Schmidt's divisions Al and A2. 

Al. Blue clay and associated strata. — This division, corresponding 
to the Lower Cambrian of the general time scale, is composed mainly 
of plastic, blue to green clay with sandy layers, resting directly upon 
pre-Cambrian gneiss and granite. In a well boring near St. Peters- 
burg, a maximum thickness of 300 feet for these clays and associated 
sandy layers Was noted. Interbedded with the clay are sandy layers 
which, in the lower part of the division, sometimes form a well-defined 
bed of sandstone. Glauconite grains supposed to be casts of foramini- 
fera, and doubtful remains of algae, are the only organic remains noted 
in these lowest beds. Alternating clay and sandstone strata holding 
large numbers of a very small OrtTiocerasAike fossil named Volbor- 
fhetta, and fragments of stalks and arms, probably of cystids, termed 
Platy8olenite8, succeed the more typical unfossiliferous blue clay 
which forms the middle division of the formation. Other fossils of 
this horizon are Mesonacis mickwitzi, two species of SceneUa, medusae, 
and the brachiopod, Michvitzia monilifera. The medusae and the 
last-mentioned species are known from the Lower Cambrian Eophy- 
ton sandstone of Sweden. This fact, in connection with the occur- 
rence of Mesowacis, fixes the age of the strata. Thirty to fifty feet of 
unfossiliferous sandstone succeed this Russian equivalent of the 
Eophyton sandstone, and upon stratigraphic grounds are correlated 
with the Fucoid sandstone, the next higher member of the Lower 
Cambrian in Sweden. 

A2. Ungulite sandstone. — The Lower Cambrian is followed by an 
unconsolidated yellow sandstone quite distinct from the underlying 
Fucoid sandstone, but bearing a conglomerate composed of fragments 
of the latter at its base. Phosphatic brachiopods, chiefly Obelus 
apoUinis, are exceedingly abundant in the upper beds of this division 
which has received the name of Ungulite sandstone on account of the 
resemblance of this brachiopod's muscular impression to the mark 
of a horse's hoof. The change of sedimentation and the basal con- 
glomerate are indicative of a gap between the two formations, the 
length of which can not be determined from the Russian section. 
Comparison with the Swedish section places this Ungulite sand- 
stone in the Upper Cambrian. 1 

Until the present time, the Cambrian strata of Russia, as well as 
of other countries, have yielded no bryozoans, but the valves of a 
number of specimens of Obolus from the Ungulite sandstone were 
found to be incrusted with a ctenostomatous-like bryozoan described 
here in later pages as Heteronema priscum. 

1 Prof. Schuchert has called my attention, too late for correction in the text, to the fact that the 
sandstone holding Obolut apoUinis in Sweden is now referred to the basal Ordovician by the Swedish 
geologists. If this correlation be correct, Heteronema priicum, the oldest-known bryozoan, is of more 
xecent age than hitherto supposed. 
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ORDOVICIAN AND EABLY SILURIAN STRATA. 



Very f ossilif erons limestones and shales compose the greater portion 
of the Russian Ordovician. The lowest strata are of dark colored 
bituminous shales or plastic clays formerly regarded as of Cambrian 
age, but, with later evidence, now assigned by some authors to the 
lowest Ordovician. Following these beds is a glauconitic sandstone 
and then come the more calcareous strata of Middle and Upper 
Ordovician and Early Silurian age. 

AS. Dictyonema beds. — The uppermost strata of Schmidt's Cambrian 
division A are dark brown to reddish bituminous shales and clay, 
named for their characteristic fossil Didyonerm flabdliforme. These 
strata, which are thin — indeed often absent — are correlated with 
similar graptolite beds in Scandinavia, England, and elsewhere, and 
are probably the only equivalent in Russia of the American Beekman- 
town. Bryozoans are unknown in these strata. 

Bl. Glauconite sandstone. — Resting upon the eroded Dictyonema 
shale, or upon the lower Ungulite sandstone, are loose, more or less 
unconsolidated green sands of variable thickness, although seldom 
exceeding 10 feet. These strata have been considered as the base of 
the Ordovician by von Schmidt, and in the latest edition of Kayser's 
"Lehrbuch der Geologie, II, Geologische Formationskunde, ,, the 
Dictyonema shale and the Glauconite sandstone are correlated with 
the American Beekmantown. The unconformable position of the 
Glauconite sandstone, and the presence of Middle Ordovician fossils 
in its upper portion, are indicative that it is, in part at least, the initial 
deposit of the succeeding limestones and shales. 

A very detailed account of the strata and faunas of formation B has 
been published by Lamansky 1 who recognizes two subdivisions in Bl, 
namely, a lower subdivision (Bla), with the phosphatic brachiopods, 
Obolus sUuricus and 0. lingulseformis, reminders of Cambrian time, 
as the characteristic fossils, and an upper subdivision (Bib) holding 
species of Megalaspis and of Orthis. These Cambrian-like brachiopods 
are probably persistent forms with little stratigraphic value, but the 
fauna occurring in the upper part of the greens and where the sand 
grains are associated with dolomitic material and clay, is composed 
of typical Middle Ordovician fossils. These species are listed in the 
accompanying table, where it may be noted that brachiopods and 
trilobites make up practically the entire list. Comparing this with 
the preceding and succeeding groups of species, it becomes evident 
that this is clearly not a derivative of the underlying Cambrian fauna. 
The general association is much like the succeeding Ordovician faunas, 
even though entire classes, such as the echinoderms, bryozoans, etc., 
are unrepresented. Gradually and without break the Glauconite 

i Die Aettesten Sllurtachen Schichtan Rowland* (Stage B); Mem. Gomite Oeol., new ser. f vol. 20, 1906. 
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sandstone passes into the Glauconite limestone. The Glauconite 
sandstone is apparently the record of a transgressing sea and its 
several parts may therefore be of different ages. No bryozoans have 
been found in division A3. Likewise none has been recorded from 
division Bl, although it is probable that some of the bryozoans listed 
as occurring in B2 will also be found in the upper part of Bl. 

B2. Glauconite limestone. — The presence of scattered glauconite 
grains gives this limestone a light green tinge, although in places it is 
of a reddish color with scattered greenish spots. The lowest beds are 
sandy and are marked by the trilobite Megalaspis planilimbata 
Angelin. The upper beds contain less glauconite and more shale. 
Throughout gastropods are wanting and cephalopoda are rare, but 
trilobites, brachiopods, and bryozoans are not uncommon. Orthis 
parva Pander, Porambonites retieulatus, P. alius, P. parvus, and 
ClUambonites plana of the same author are the predominating brach- 
iopods, while Dittopora davxformis Dybowski, D. annuUUa Eichwald, 
StictoporeUa gracilis (Eichwald), Dianulites fastigiatus Eichwald, D. 
petropolitanus Dybowski, and Diplotrypa bicornis Eichwald, are the 
most abundant of the described bryozoans. 

Among the trilobites the genus Asaphus is well represented, and 
species of Pterygometopus, Chdrurus, Lichas, and Ampyx are present. 
The peculiar Bolboporites and the cystid genera Glyptocystites and 
Echinoencrinites make their first appearance here. 

A local movement at the end of this division gave rise to slight 
erosion and to the formation in Esthonia of a thin zone of phosphatic 
concretions known to the Russian geologist as the "Untere linsen- 
schichten." West of Reval this band is absent and the Glauconite 
limestone is followed by a sandstone phase of the overlying Orthoceras 
limestone. The time break here is slight since the change in fauna is 
not great. 

In his studies Lamansky has recognized three subdivisions in B2 in 
the government of St. Petersburg, and has described and listed their 
faunas. The lowest subdivision (B2a) is composed of rather compact, 
brightly colored limestone layers, rich in glauconite, and 5 to 10 
inches thick. This zone, which altogether is only about 6 feet thick, 
is known as the ''horizon with Megalaspis planilimbaia, M. limbata, 
and Asaphus priscus," and contains a fauna of which brachiopods 
related to those of the underlying division Bib form a considerable 
part. The strata of subdivision B2b are less compact, thinner lime- 
stone layers with some shale, also amounting to about 6 feet in thick- 
ness. Glauconite is less abundant in this zone, which receives its 
designation from the characteristic trilobites Asaphus broggeri and 
Onchometopus volborthi. 

Subdivision B2c, the "horizon with Asaphus lepidurus and Mega- 
laspis gibbus^ is a gray, rather compact limestone 8 to 10 feet thick, 
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holding lees glauconit* than either of the two preceding zones. As 
the list shows, its fauna is closely related to the preceding as well as 
the following strata. 

Lamansky's subdivisions of B2 and B3 were published after the 
bryozoans studied were collected, so that I am unable to place the 
species in their proper zones. 

B8. Orthoceras limestone. — This is a hard gray limestone varying 
from 3 to 20 feet in thickness and crowded with individuals belonging 
to several species of Orthoceras and Vaginoceras. The names Ortho- 
ceratite, Orthoceras, Vaginoceras, or Vaginaten limestone have at 
various times been applied to these rocks. Of these, I have selected 
the name Orthoceras limestone for use in the present work. The 
phosphatic concretionary layer at the base of the Orthoceras lime- 
stone has already been mentioned, as has also the sandy phase of the 
formation west of Reval. The fauna of the limestone is large and 
includes a considerable ntunber of cephalopoda and gastropods, both 
of these groups being very sparsely represented in the underlying 
strata. The trilobites, however, lead in the number of species, with 
the gastropods second in importance. Among the trilobites are 
species of Asaphus, Ampyz, Megalaspis, Pterygometopus, and Cybde, as 
well as many other genera. The gastropod genera Maclurea, Ozydis- 
cu8, Salpingostoma, JRaphistoma, Bucania, Holopea, Clisiospira, and 
Sinuites, well known in American deposits, are represented. The 
brachiopods are more abundant than the gastropods in individuals 
if not specifically, but the bryozoans are rather sparsely represented 
and belong almost entirely to new species. Orthis, Clitambonites, 
Porambonites, Pledambonites, and Rafinesquina are, as usual in these 
deposits, the most important of the brachiopod genera. 

The Orthoceras limestone has been studied carefully by Lamansky, 
who recognizes three horizons, namely, B3a, the horizon holding 
Asaphus expansus and A. lamanskii, B3b, with Asaphus raniceps as 
the characteristic fossil, and B3c, with Asaphus eichvxildi and 
Ptychopyge globifrons as horizon markers. The fauna of each of these 
divisions is indicated in the lists on pages 19 to 25. 

Following the Orthoceras limestone is another concretionary layer 
known as the "Ober Ldnsenschicht." As many new species and a 
decided change in lithology occur above this layer, the Russian geolo- 
gists begin a new formation with.the next horizon. 

CI. Echiriospherites limestone. — Formation C is divided into two 
well-defined members, namely, Cl, a thin-bedded limestone named 
after its characteristic fossil, a species of EcMnospherUes, followed by 
C2, a bituminous shale deriving its name from exposures at Kuckers, 
Esthonia. A third member, C3, a hard limestone 20 to 30 feet thick, 
with numerous siliceous concretions, has been distinguished at a few 
localities as the Itfer limestone. The most characteristic fossils of 
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the lowest division, Cl, are a cephalopod, Orthoceras regulate Schlot- 
heim, in the lower bed, Cla, and the concretionlike cystid Echino- 
spherites distinguishing the upper part of the division, Clb. The 
Echinospherites, E. aurantium, is an especially noteworthy fossil on 
account of its abundance and wide distribution. In America a species 
of Echino8p7ierUes that I am unable to distinguish from E. aurantium 
is abundant at numerous localities in the Middle Ordovician rocks of 
the Appalachian Valley and in the Kimmswick limestone of Black 
River age in the Mississippi Valley. 

Trilobites, gastropods, cystids, and brachiopods are as numerous in 
the Echinospherites limestone as in the underlying Ordovician forma- 
tions, and are represented by essentially the same genera. A bryozoan 
fauna of 23 species, of which 11 are new, is described in the following 
pages. Of these 23 species, 6 are characteristic fossils of the Black 
River group of North America. 

C2. Kuekers shale {Bmndschiefer) . — Faunally, the bituminous 
shales and thin-bedded limestones making up the several members of 
division C2 are closely related to the limestone of Cl, although the 
bryozoans and ostracods are developed in greater abundance both in 
species and individuals. The thin bands of bituminous shales in C2 
are often crowded with bifoliate and other delicate bryozoans (see 
pi. 12), while the more solid zoaria of the trepostomatous Bryozoa 
sometimes entirely compose the thin limestone layers. The strata of 
this stage, which average from 30 to 50 feet in thickness, are well 
shown at Kuekers, near Jewe', north of Lake Feipus, but the bryozoans 
herein described from this formation come from other localities, prin- 
cipally Baron Toll's estate, near J ewe, Esthonia. Most of the Kuekers 
fossils are probably the best preserved of all from the Russian Ordo- 
vician strata, but they have not received the detailed study given to 
the faunas of other Baltic formations. 

A fauna of 46 species of Bryozoa was found in the collections from 
the Kuekers, with 14 species common to Russia and the Black River 
group of America. 

The ostracode fauna has been carefully studied by Bonnema, 1 who 
recognizes 34 species distributed among well-known American Middle 
Ordovician genera, such as PrimitieUaj TetradeUa, Ceratopsis, Cteno- 
bolbina, Ulrichia, and Bottia. None of these is identified with Ameri- 
can forms, although the species are in many instances closely allied. 
Species closely related to these Kuekers forms occur in the underlying 
and overlying Ordovician rocks in Russia, but they await description. 

The trilobites are less numerous than in the underlying strata, but 
their genera are essentially the same. The recorded brachiopods are 
few in species, but this portion of the fauna has not received especial 
attention. 

» Bcltrag sar Kenntnia der Ostrokoden der Kuckenschen Sohicht (C2), MiUeilangen aus dam Mineral* 
gboh-Qeotogiachen Institat der Refchft-Univenitat in Oronongen, vol. 2, pt. 1, 1909. 
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C3. Itfer beds. — In the vicinity of Itfer, north of Wesenberg, in 
Esthonia, a hard limestone 20 to 30 feet in thickness, bearing siliceous 
concretions, succeeds the shaly Kuckers zone and forms a passage 
bed to the richly fossiliferous Jewe formation. Although the 
described species are less numerous, the fauna of these Itfer beds is 
essentially the same as in the other members of division C. Only one 
bryozoan from these Itfer beds, Batostoma granulosum, has come to 
my notice. 

Dl . Jewe limestone. — Very fossiliferous, impure limestone and shale, 
averaging 100 feet in thickness, compose formation D, in which three 
divisions are recognized by the Russian students, ( 1) a lower zone of 
siliceous limestone and shales well exposed near Jewe and termed the 
Jewe limestone, (2) more shaly strata known as the Kegel beds, and 
(3) very fossiliferous thin-bedded, blue limestones and shales well 
shown at Wassalem, whence they derive their name. The species of 
these three divisions are much alike, and likewise are quite similar 
to many of the forms in formation C. 

The cystids, trilobites, and gastropods are the only groups of Dl 
which have hitherto received detailed study. The collections of 
biyozoans from the Jewe limestone were not very extensive, but they 
showed 29 species, of which 8 are identical with American Middle 
Ordovician forms. 

~D2. Kegel beds. — The shaly strata making up this division have 
received probably less study than the Jewe limestone, judging from 
the list of described species, but from a few samples before me, I should 
judge the fauna to be a large and varied one. A fragment of lime- 
stone less than half a cubic inch in size, preserved only for a trilobite 
head upon it, was found upon thin sectioning to contain no less than 
9 species of Bryozoa. This fragment and a few additional specimens 
afforded the 12 species of Kegel biyozoans noted in this paper. 

DS. Wassalem beds. — The thin-bedded, blue, argillaceous limestone 
and shale of this division is the most fossiliferous of all the Russian for- 
mations as far as biyozoans are concerned. Some of the layers are 
literally one mass of these organisms, as is evident from plate 13, 
which represents the surface of one of the thin limestone layers. 

The preservation of the specimens from D3 is most beautiful on the 
exterior, but the interior is sometimes destroyed by a form of dolomi- 
tization. Similar conditions of preservation prevail in the Ordovician 
(Decorah shales) biyozoans of Minnesota, and the lithologic resem- 
blance of the strata comprising the Russian division D3 to these 
American beds is most striking. This lithologic similarity is borne 
out in the bryozoan faunas of the two areas, for of the 43 species now 
known from the Wassalem, 26 are American Middle Ordovician forms. 
A glance over the table on page 50, giving the list of species with their 
distribution, will show the large percentage of typical Black River 
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species. The large number of species determined from the Wassalem 
beds was made possible by the study of the Mickwitz collection 
which was especially rich in bryozoans from this division. 

E. Wesenberg limestone. — Succeeding the Jewe limestone is an 
equally fossiliferous and widespread formation of thin limestone and • 
shale named from its occurrence at Wesenberg. Both the limestones 
and shales of the Wesenberg are of a yellowish color and seldom 
exceed 30 feet in thickness. 

The fauna of the Wesenberg limestone is strikingly like that of the 
lowest Trenton strata of the United States, classed under the names 
Clitambonites, Nematopora, and Fusispira beds. Several species of 
Clitambonites occur in the Wesenberg, and in America the earliest 
occurrence of the genus is in the bed named for it. At least one of 
the species in the two areas is not very dissimilar. Other species of 
brachiopods which are common to the two beds, or are represented 
by closely related forms, are DalmaneBa testudinaria (small variety), 
Plectorthi8 plicateMa, Plectambonites sericeus (variety), Strophomena cfr. 
scofiddi, and Bafinesquina cfr. delioidea. 

The Russian Wesenberg pelecypods have not been studied in detail, 
but specimens before me, in a few cases, resemble American forms. 
The gastropods of both areas are well known and show some similarity; 
thus the large Plmrotomaria insignis Eichwald is certainly the same 
as Hormotoma major Hall, from the earliest Trenton of Missouri and 
Minnesota, and the Russian examples of Madurea neretoides Ooldfuss 
are close to American species. Among the corals a Protarea and a 
Streptdasma like 8. profundum, are represented in each area. Con- 
siderable resemblance is shown in the bryozoans, indeed, a slab of the 
Wesenberg limestone covered with numerous examples of HaUopora 
goodhuensis, Eridotrypa sedilis and variety minor, Pachydictya elegant, 
and with the incrusting Corynotrypa imflata, resembles very greatly 
material from the Clitambonites bed. 

F. Lyckholm and Borkholm. — The uppermost strata of the Baltic 
region assigned to the Ordovician by authors, comprise gray to white 
limestones attaining a thickness of 65 feet and restricted to Esthonia 
and the islands of Worms and Dago. Schmidt recognized two zones 
in this formation, which he designated F, a lower Lyckholm zone 
(Fl), of gray and yellow, sometimes dolomitic limestone, and an 
upper Borkholm zone (F2), of hard, white siliceous limestone. The 
faunas of the Borkholm and of the upper part of the Lyckholm are 
essentially the same and upon their evidence no necessity exists for 
recognizing two zones. The bryozoans, ostracods, and corals of 
these beds are of genera and often of species characteristic of the 
Richmond formation of America. Among the corals, for example, are 
species of Tetradium, Favorites, HeKclites, Plasmopora, and Calapacia, 
an assemblage of forms that, on the whole, is distinctly Silurian in 
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character. A similar coral zone is widespread in the Richmond 
group of western North America, where it follows argillaceous and 
magnesian rocks of Galena-Trenton age. 

Although there is no direct evidence in published work, it seems 
probable that a similar Galena-Trenton zone underlies the coral beds 
of the Lyckholm. In a fauna collected from the lower Lyckholm by 
P*of. Schuchert, every species is closely related to forms from the 
typical Galena of the Mississippi Valley, and elsewhere in North 
America. At many places to the north, west, and east of Minnesota 
the Galena fauna is followed directly by the coral bed of the Rich- 
mond. In America the lithology of these Galena-Trenton and 
Richmond strata is so similar that both have been uniformly included 
in a single magnesian limestone formation. Without the evidence 
of the fossils the presence of a great time break in this formation 
might not be suspected. The bryozoans of the lower Lyckholm 
are, like those of the American Galena, distinctly Trenton in character, 
while those of the upper Lyckholm and Borkholm include char- 
acteristic American Richmond species. 

These latter strata also contain small forms of an undoubted 
Atrypa, Leptena rhomboidalis, a typical Streptis, a Stricklandinia, 
and other brachiopods of Silurian affinities. Of the 19 species of 
Bryozoa identified in the Lyckholm, 5 can not be considered in 
correlation, as they are here described for the first time. Five 
additional species of the list either are known to come from the 
lower beds of the formation or are long ranged geologically. Of 
the remaining 9, Corynotrypa abrupia Bassler, Nemaiopora fragUis 
Ulrich, and Anaphragrm mirabile Ulrich and Bassler are charac- 
teristic Richmond fossils, while Corynotrypa dissimilis (Vine), 
Pachydictya Hfurcata (Hall), Glauconome plumvJa Wiman, Orhigny- 
eUa expansa baltica, new variety, and HaUopora elegarvtula (Hall) 
are either identical or closely related to typical Silurian bryozoans. 
Thus on the evidence of the bryozoans the upper Lyckholm is of 
early Silurian age. 

The bryozoan fauna of the Borkholm is clearly of Silurian age, 
since practically every species is of a well-known Richmond or early 
Niagaran type. The list of the strictly Borkholm species, with 
their occurrence in America or their American representative added 
in parentheses, follows: 



Corynotrypa dissimUis (Vine) (Niagaran of America.) 
PHUxHctya flabeUata Eichwald (Ptilodictya expansa Hall). 
Ptilodictya gladiola Billings (Richmond of America). 
Pachydictya bifurcate (Hall) (Niagaran of America). 
Sceptropora/acula Ulrich (Richmond of America). 



Lirt of Borkholm Bryozoa. 
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Nematopora lineata (Billings) (Richmond of America). 
Glauconome plumula Wiman (Glauconome sp., Niagaran of America.) 
Glauconome strigosa (Billings) (Richmond of America). 
Lichenalia concentrica Hall (Niagaran of America). 
HaUopora elegantula (Hall) (Niagaran of America). 

Chatmatopora tenella (Eichwald) (Chatmatopora angulata Hall, in early Niagaran 
of America). 

Fenestella striolata Eichwald (Fenestella granulosa Whitfield, Richmond of America). 
Protocrisina exigua Ulrich (Richmond of America). 
Phmopora enstformis (Hall) (Early Niagaran of America). 
Pteudohornera oroea (Wiman). 

In the following table I have given the figures Showing the total 
number of bryozoan species in the various Russian formations in 
the first column and the number of American species common to 
the two areas in the second. With scarcely an exception, all of 
these American Middle Ordovician species are from the Black River 
group and the earliest Trenton, while the American specie*, found 
also in the upper Lyckholm and Borkholm, are all of early Silurian 
types. 

Summary of Baltic and American Ordovician and Early Silurian Bryozoa. 



Formation. 



Total num- 
ber of Bal- 
tic species. 



Number 
of species 
common to 
American 
and Baltic 



Early Silurian. 

Borkholm limestone (F2) 

Lyckholm limestone (Fl) (including the lower part, of possible Middle Ordovi- 
cian age) 

Middle Ordovician. 

Wesenberg limestone (E) 

Waasalembeds (D3) 

Kegel beds (D2) 

Jewe limestone (Dl) 

Itferbeds(CS) 

Kuckers shale (C2) 

Echinospherites limestone (CI) 

Ortboceras limestone (B3) 

Olauoonlte limestone (B2) 




10 
10 



10 
26 
1 
8 

11 
6 
2 
2 



Summarizing the foregoing remarks, it would appear, from a 
study of the Bryozoa, at least, that the Russian Baltic section is 
far from complete; indeed, is composed of fragments only of the 
great North American sequence. Thus the entire Cambrian is repre- 
sented by only a few hundred feet of strata, and all of the Canadian 
by the thin Dictyonema beds, probably of Beekmantown age. 
Beginning with the invading Glauconite sandstone and continuing 
until the close of the Wesenberg, the faunas are uniformly of Middle 
Ordovician age and represent the Black River and earliest Trenton 
formations of the American section. A later Trenton horizon is 
probably represented in the lower Lyckholm. The remainder of 
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the Lyckholm and all of the Borkholm are, in American terms, of 
Richmond (earliest Silurian) age. 



Although it was my intention to treat only of the Russian Ordo- 
vician bryozoan faunas, it became necessary, in order to get an 
idea of the associated forms, to compile lists showing the distribu- 
tion of the other groups of organisms. As such lists of these Russian 
species have never been assembled in one publication, they are 
reproduced herewith for the benefit of future workers on these faunas. 
These lists, however, do not contain all the species that have been 
named, for Eichwald especially has described a large number which 
are not included because they have never been assigned to any 
horizon other than the "calcaire & Orthoceratites," which includes 
all of the formations from B to F, inclusive. Similar lists of the 
Ordovician fossils of the upper Mississippi Valley are given in part 2, 
volume 3, of the Minnesota Geological Survey, to which the student 
is referred when making comparisons between the two areas. The 
following lists, however, do not include the Bryozoa, which are 
tabulated on a later page. 



PALEONTOLOGY OF THE BALTIC AREA. 



AeantkolUkut atteritcut Roemer, Fl, F2. 

Alveolitetl haagona 8chmidt, Fl. 

Coccoterit megattoma var. minor Lamansky, Fl. 

Coccoterit mienuUr Lamaosky, Fl. 

Coccoterit microporut Eichwald, F2. 

Coccoterit ungerni Eichwald, Fl. 

Ooelophgttum amalloidet Dybowakl, F2. 

Oolumnaria fatcictUa Kutorga, Fl, F2. 

CgathophgUnm middendorfii Dybowski, F2. 

EndopkgUum contortiteptatum var. precursor Wels- 

serm, F2. 
Favotitet atper d'Orbigny, F2. 
Halgtitet catenuiarhu Linnaeus, Fl, F2. 
Halgtitet ttcharoldet Lamarck, Fl, F2. 
Halgtitet paroXLOa Schmidt, Fl, F2. 
Halgtitet undulata Kiaer, Fl, F2. 
HeUolUet hirtutut Lamansky, Fl. 
HeUolitet inUrsHnchu, Linnaeus, Fl. 
HeUolUet parvitteUa Roemer, Fl. 
Labechia conferta Edwards and Hahne, Fl. 



Attglotpongia globoid Eichwald, B3. 

Aulocopella cepa (Roemer) Fl. 

Aulocophtm auranthm Oswald, Fl, 7F2. 

Cgclocrinut tpattH Eichwald, D3, Fl. 

Mattopora concava Eichwald, Dl, E. 

Phgllograptut sp., B3. 

ReceptaculUet eichtoaldi Schmidt, Dl. 

ReceptaculUet orbit Eichwald, CI. 

8iphonia cgUndrica Eichwald, Bl. 

8olenopora tpongioidet Dybowski, D3, Dl, CI, Fl. 

(=S. compacta Billing!). 
8tromatoporo mammillato Schmidt, F2. 



MISCELLANEOUS. 



ANTHOZOA. 



Petraia darcocerat Dybowski, Fl. 

Petraia tUurica Dybowski, Fl. 

Pholidopkgllum tubulatum Schlothdm, F2. 

ProhelioUtet dubhu Schmidt, Fl. 

Propora bacUlifcra Lamansky, Fl, F2. 

Propora canceUata Lamansky, F2. 

Propora conferta Edwards and Ilalme, 7F1, F2. 

Propora tubulata Edwards and Haime, Fl. 

Protarea vetutta Hall, Fl. 

Protarea sp., E. 

8treptelatma cfr. profundum Hall, E. 
8treptelatma corniculum Hall, Fl. 
Streptelatma elongatum Phillips, F2. 
8treptelatma europteum Roemer, Fl, F2. 
Calapoxia cribri/ormit Nicholson, F2. 
SgringophgUum organon Linnaeus, F2. 
Tetradium sp., F2. 



BCHINODKBMATA. 



A tteroblattut foveolatut (Eichwald), B3. 
Atteroblattut tubltevit Jaekel, B2a. 
Atteroblattut tubercuUUut Schmidt, B3. 
Atteroblattut voVborfki Schmidt, B3. 
Atterocrinut muntteri Eichwald, B2a. 
Blattoidocrinut sp., B3. 
Botboporitet sp., B3a, B3b. 
Botboporitet temiglobota Pander, B2a, B2b, B2a 
Bolboporitet triangularis Pander, B2a, B2b, B2c. 
Bolboporitet triangularis var. uneinata Pander, B2a, 

B2b, B2c. 
CargocgttUet aranta Schlotheim, CI. 
CargocgttUet baUtcut (Eichwald), CI. 
Chirocrinut atavut Jaekel, B3. 
Chirocrinut degtner Jaekel, B3, CL 
Chirocrinut giganteut Leuchtenberg, B2a, B2b. 
Chirocrinut granulatut Jaekel, C2. 
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Chirocrinu* tn*tgnUJoj^ t B$, 
Chirocrinu* ornatua Eichwald, B3. 
Chirocrinu* penniger (Eichwald), B3. 
Chirocrinu* radktfu* Jaekel, B3. 
Chirocrinu* *triatu* Jaekel, B3. 
Chirocrinu* tcutptu* Schmidt, B3. 
Chirocrinu* volborthi (Sohmldt), B3. 
Cryptocrinu* Uevit Pander, CI. 
Cyathocrinutl exUi* Eichwald, B2b, B20. 
CyathocytOs plautlnx Schmidt, CI. 
Cyathocytti* rhitophora Schmidt, D3. 
CyttobUutu* kokeni Jaekel, C2. 
Cystoblastu* leuchtenbergi Volborth, CI. 
Dactylocytti* mickwitzi Jaekel, D3, E. 
DactylocysUs tchmidti Jaekel, D3. 
EchinoencrinUe* angulotu* Pander, B2a, B2b, B2o, 
B3. 

EchinoencrinUe* angulotu* var. compta Jaekel, B3. 
EchinoencrinUe* angulotu* var. quadrat* Jaekel, B3. 
EchinoencrinUe* Imoigatu* Jaekel, B3a. 
EchinoencrinUe* lakuteni Jaekel, B3. 
EchinoencrinUe* reUculatut Jaekel, B2c, B3. 
EchinoencrinUe* tenckenbergi lluller, BSa. 
EchinoencrinUe* tenckenbergi var. fofcrtevfeeta 

Jaekel, B3a. 
EchinoencrinUe* ttriatut (Pander), B3. 
Echinotpherite* auranttum (Gyttenhahl), CI, C2, C3, 

Dl, D3. 

Echinotpherite* difformU Jaekel, C3, Dl 

Echinotpherite* pirum Jaekel, C3, Dl 

ErinocytU* anguhUa Jaekel, B3. 

Ertnocyttis tculpta Jaekel, B3. 

ErinocytU* volborthi Jaekel, B3. 

Glaphyrocyttit compreua Jaekel, Fl. 

GlaphyrocyeU* wohrmanni Jaekel, Fl. 

GlyptocyttUet sp., BSa. 

GlyptocyttUea giganteu* Linnaeus, B2e. 

CflgptotphterUe* leuchtenbergi Angelin, B3. 

Haplocrinusl monOe Eichwald, B2a, B2b, B2o. 

HemicormUe* cxtraneu* Eichwald, D3, 

Hemicotmite* grandi* Jaekel, Fl. 

HemicoamUe* Itsvit Jaekel, CI. 

BemicotmUe* malum Pander, CI. 

HemicormUe* pocUlum Jaekel, D3. 

HemkotmUe* pukherrimu* Jaekel, D3. 

HemicotmUet rudi* Jaekel, D3. 

BemicotmUe* tricomi* Jaekel, F2. 

HemicormUe* verrucosus Eichwald, Fl. 

Hybocrinu* dipentu* Lindstrom, CI, C2. 

MetocytU* putyrewtkU Hoffman, B2b, B3. 

Pentocrinu*! antiguu* Eichwald, B2c 

ProtocrinUe* frogum Eichwald, CI. 

acoUocyeU* pumua (Eichwald), B3. 

Scoliocytti* thertitet Jaekel, B3. 

A number of other species of echinoderms, espej- 
dally crinoids, were described by Eichwald, but 
almost all of them require restudy to determine 
their exact position in the section. Among these 
was the first echlnoid, Bothrioddart* glabulu* 
Eichwald. 

BRAGHIOrODA. 

Atrypa imbrkata Sowerby, Fl, F2. 
Atrypa margindU* Dahnan, F2. 
Atrypa ct. nodottrktta Hall, F2. 
A trypa undifera Schmidt, F2. 
AulacomereUa angutta Hoene, Fl. 



AulacomereUa macroderma (Eichwald), Fl. 

ChrUtiania oblong* (Pander), CI. 

ClitambonUe* adtcenien* (Pander), B3b, BSc, CI. 

CUtambonUe* anomala (SchlotheJm), D, E. 

ClitambonUe* conom (Pahlen), B3b, B3c. 

CUtambonUe* emarginata (Pahlen), E. 

CUtambonUe* hemipronUe* (de Bach), CI. 

CUtambonUe* inflexa (Pander), B3a, B3b, B3c, C\. 

CUtambonUe* ingrica (Pahlen), B2a, B2b, B2o. 

CUtambonUe* marginata (Pahlen), C2. 

CUtambonUe* omata (Verneull), B3b, B3c. 

OUambonUet plana (Pander), B2a, B2b, B2b. 

CUtambonUe* plana var. alia (Pahlen), B2a, B2b. 

CUtambonUe* plana var. excavata (Pahlen), B2c 

CUtambonUe* pyramidal** (Pahlen), C2. 

CUtambonUe* pyron (Eichwald), B3b, B3c, CI, D. 

aUambonUe* radian* (Eichwald), BSa. • 

auambonite* tinuata (Pahlen), Fl, F2. ' 

CUtambonUe* tguamata (Pahlen), C2. 

CUtambonUe* trigonuta (Eichwald), B3b. 

CUtambonUe* vemeuUi (Eichwald), Fl, F2. 

ClitambonUe* we*enbergen*i* (Pahlen), E. 

CranieUa? pnpUUfera Huene, Fl. 

DalmaneUa tettudinoria (Dahnan), CI, D, E. 

Dinobolu* tchmidti Davidson, Fl. 

Ditcina gibba Lamarck, F2. 

Eleutherocrania gibberota Hoene, Fl, F2. 

Leptxna imbrex Pander, B3a, B3b. 

Leptxna nefedjewi Eichwald, BSa, B3b, BSc 

Leptxna rhomboidaU* (WUckens), F2. 

Leptxna tchmidti Tornquist, Fl, F2. 

Ltngula btrugata Kutorga, BSa, B3b, B3c 

Lingula lata Pander, B3c. 

Lingula longiuima Pander, B2b, B2e. 

IAngula guadrata Eichwald, Fl. 

Lycophoria nueeUa Dahnan, BSa, B3b, BSa. 

Obolu**Uuricu* Eichwald, Bl. 

Obolu* lingulxformi* Mlckwitt, Bl. 

Orthi* abcitta Pander, B2a, Bib. 

Orthit actonix Sowerby, Fl, F2. 

Orthi* bocki Lamansky, Bib. 

Orthi* callacti* Dahnan, BSa, Fl. 

Orthi* caUigrama Dahnan, BSa, B3b, B9c, C8. 

Orthi* chruiianim Kjerulf, Bib. 

Orthi* concinna Lamansky, Fl. 

Orthi* elegantula mut. ettona Wysogorski, Fl. 

Orthi* externa Pander, B3a, B3b. 

Orthi* fabeUulum Sowerby, Fl. 

Orthi* incurvoia Lamansky, Bib. 

Orthi* lyckholmenti* Wysogorski, Fl. 

Orthi* obtuea Pander, B2b, B2c. 

Orthi* obtu*a var. eminen* Verneull, B3a. 

Orthi* orthambonUe* Verneull, B2a, B2c 

Orthi* onoaldi von Bach, Fl, F2. 

Orthi* parva Pander, B2a, B2b, B2c. 

Orthi* parva Pander, var., B3a, BSb. 

Orthi* parvula Lamansky, Bib. 

Orthi* recta Pander, Bib. 

Orthi* *adewitzen*i* Roemer, Fl, F2. 

Orthi* tchmidti Wysogorski, B2a. 

Orthit tolari* von Bach, Fl. 

Orthi* striata Pander, Bib. 

Orthit tetragona Pander, B2a, Bib. 

Orthit tetragona var. lata Pander, Bib. 

Orthi* transversa Pander, Bib. 

Orthi* trantverta var. latettriata Lamansky, Bib. 

Orthi* vetpertUio Sowerby, Fl. 
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Phtthedra rivulosa Kutorga, B3o. 
Platystrophia bifonta (Schlothelm), E. 
Platystrophia bifonta lynx Elchwald, PI, F2. 
Platystrophia bifurcata (Elchwald), CI. 
Platystrophia chama (von Bach), C2. 
PlectambonUes sericeus (Sowerby), E, F2. 
PlectambonUes transversa (Pander), Cl. 
PlecUUa eminent Lamansky, Bib. 
Pleetetta externa Lamansky, Bib. 
PlecUUa gracilis, Lamansky, Bib. 
Pleetetta media Lamansky, Bib. 
Pleetetta obtusa Lamansky, Bib. 
Pleetetta semiovata Lamansky, Bib. 
Pleetetta uneiniata Lamansky, Bib. 
Plectorthis pttcatetta (Hall), E. 
PonmbonUes xquirottrt* Schlotheim, Cl. 
PoramboniUs altus Pander, B2a, B2b, B2c. 
PonmbonUes brdggeri Lamansky, Bib. 
PoramboniUs deformata Elchwald, Cl. 
PonmbonUes gigas Elchwald, E, Pi. 
PorambonUes inUrcedens Pander, B3a, B3b, B3c. 
Ponmbonites parvus Pander, B2a, B2b, B2c. 
PonmboniUs planus Pander, B2a, B2b, B2c. 
PonmbonUes reticulata* Pander, B2b, B2c. 
PonmbonUes teretior (Elchwald), C2. 
PonmbonUes triangularis Pander, B2a, B2b, B2c. 
Pseudocrania antiquissima Elchwald, B3c. 
Pseudocrania eranoides Huene, Fl, F2. 
Pseudocrania depressa Elchwald, D. 
Pseudocrania petropoluana Pander, B2b, B2c. 
Pseudocrania pianissimo Elchwald, Cl, C2. 
Pseudocrania scutetta Huene, B3a, B3b, B3c. 
PseudometopUma eoncentricum Huene, Fl, F2. 
Pteudometoptoma curvatum Huene, Fl. 
Pseudometoptoma monopleurum Huene, Fl, F2. 
Pseudometoptoma stturicum Elchwald, B3c. 
Rafinesquina imbrex (Pander), Cl. 
8iphonotreta ungulculata Elchwald, B3a, B3b, Cl, 
C2. 

8ipkonotreta verrucosa Elchwald, B2b, B2c. 
8treptis sp., F2. 
Stricklandinia sp., F2. 
Strophomena assmussi Verneuil, D, Fl. 
Strophomena deltoidea Conrad, E, Fl. 
8trophomena expansa Sowerby, F2. 
Strophomena jentzschi Qagel, B3a, B3b, B3c. 
8tTophomena luna Tornqulst, Fl, F2. 
8tropkomena rugosa Blalnvllle, D, E. 
Btrovhomena near scofleldi Wlnchell and Schuchert, 
E. 

Strophomena semipartUa Roemer, Fl. 
Strophomena tenuistriata Sowerby, Fl, F2. 
Triplecia dorsata (Hlslnger), C2. 
Triplecta insularis Elchwald, Fl. 

CEPHALOPODA. 

Cyrtoceras angulosum Schmidt, Fl. 

Cyrtoceras arehiaci Verneuil, B3c. 

Cyrtoceras sphinx Schmidt, Fl. 

Discoceras antiquissimum (Elchwald) Fl, F2. 

Endoeeras commune Wahtenberg, B3o. 

Endoceras duplex Schlothelm, B3b, B3c. 

Endoeeras hasta Elchwald, Fl. 

Endoceras trochlears Hlslnger, B8a, B3b, B3e. 

Endoeeras vaginatum Schlothelm, B3a, B3b, B3o. 

Estonioceras ariense Schmidt, B3c. 

Estauioceras imperfectum Schlothehn, B3o. 



Estonioceras perforatum Schroeder, B3o. 
Oomphoceras sp., E. 
Oomphoceras lituus Hlslnger, Cl. 
Oomphoceras odini Verneuil, Cl. 
Orthocens arcuolyratum Hall, Fl. 
Orthoceras atavus BrOgger, Bib. 
Orthocens calamiteum Portlock, F2. 
Orthocens cuneolus Elchwald, Fl. 
Orthocens exaUatum Elchwald, Fl. 
Orthoceras fenestntum Elchwald, Fl. 
Orthocens ibex Elchwald, Fl. 
Orthocens regulare Schlothelm, Cl. 
Planctocensfakatum Schlothehn, B3o. 

PTXROPODA. 

Conularia sp., B3a. 

Conularia buchi Elchwald, B2c. 

Cbnularia quadrisulcata Leuchtenberg, B3b. 

Conularia of. trentonensis Hall, Fl. 

Hyolithes acutus Elchwald, B3c. 

Hyottthesstriatu* Elchwald, C2. 

Tenta cu litts sp., E. 

TentacuHtes angUcus Salter, Fl. 

Tentaculites annulatus Schlothelm,. F2. 

PELKCTPODA. 

Ambonychia radiata Hall, Fl, F2. 

Mbdiola devexa Elchwald, Fl. 

Modiolainerassata Elchwald, Fl. 

Twenty-eight species of Ordovioian petooypods 
belonging to Avicula, Pterinea, Modiolopsi*, 
Cypricardia, Qrammysia, and other genera, are 
described by Elchwald, butarenotmore definitely 
located geologically. 

GASTROPODA. 

Bucania contorta Elchwald Cl, Dl, D2, Cl, Fl. 
Bucaniacomu Koken, Fl. 
Bucania crassa Kokan, Fl. 
Bucania crassiuseula Kokan, Dl, D2. 
Bucania cycloides Kokan, D2. 
Bucania cycloides Kokan, mut., Fl. 
Bucania radiata (Elchwald), Cl, C2, C3, Dl, D2, 
E, Fl. 

Bucania radiata (Elchwald), mut. mater Koken, B3. 

Bucania salpinx Kokan, Cl. 

Bucanietta conspicua Kokan. 

BucanUtta decurrens (Elchwald), B3. 

Bucaniettajugata Kokan, Cl. 

Bucaniettajugata Kokan, mut., C2. 

Bucanietta lateralis Kokan, Dl, D2. 

Bucanietta ttneata Kokan, Dl, D2. 

Bucanietta obtusangula Kokan, Cl, Dl, D3. 

Bucanietta revattenste Kokan, B3. 

Bucanietta rudieostata Koken, Cl. 

Bucanietta sUurica (Elchwald), B3. 

Bucanietta undata Koken, Cl. 

ClisUxptra ingrieu Koken, B3. 

Cyclonema Uneatum Kokan, D2. 

Cymbularia aequatts Kokan, Fl. 

Cymbularia angusta Kokan, Cl. 

Cymbularia cultrijugata Koken, J>1, D2. 

Cymbularia galeata Kokan, Cl, C2. 

CyrtolUes grandis Kokan, Cl. 

Oarinaropsis rostrata (Elchwald), Cl, Dl, D2, 7E. 

Carinaropsis rostrata (Elchwald), mut, B3. 

Eceyttopterus eentrifugus Kokan, Cl. 
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EcegUopterut inereteent (Eichwald), CI. 
EcegUopterut inereteent (Eichwald), mot, C2. 
EcegUopterut toUi Koken, C2. 
Ectomoria Idrnaentit Koken, FL 
Ectomoria nictzkowtkii Koken, F2. 
lEunema piertaleme Koken, PI. 
JEunema ruputre (Eichwald), Fl f F2. 
TEunema ruputre var. tuldfera Eichwald, Fl. 
fEunema tchmidU Koken, Fl, F2. 
Euompkalut carinifera Koken, Fl. 
Euompkalut devexue Eichwald, CI, C2, C3, Dl, D2. 
Euompkalut dimidiata Koken, F2. 
Euompkalut gradatut Koken, Fl, F2. 
Euompkalut keloeoidet Koken, F2. 
Euompkalut laminotut Koken, Fl. 
Euompkalut turbiniformit Koken, Dl, D2. 
Oonionema angulotum Koken, CI. 
Oonionema angulotum var. dngulata Koken, B3. 
Oonionema gradatum Koken, B3. 
Oonionema retteulatum Koken, B3. 
HeUeotomatuperba Koken, F2. 
Holopea ampuUacta Eichwald, Fl. 
Holopea amputtaeea var. coronata Koken, Fl. 
T Holopea dckwahU Koken, B3, CI. 
Holopea nitida Koken, B3. 
Itotpira buconioidet Koken, Dl, Fl. 
Lftotpira anguina Koken, C3. 
Lftotpira evolvent Koken, CI. 
Lftotpira tubidna Koken, B3. 
Lftotpira vaUda Koken, Fl. 
Madurea dUatata Koken, B3. 
Maelurea helix Eichwald, B3, B3c. 
Madurea nerUoidet Eichwald, Fl. 
Madurea pianorbit Koken, B3. 
Murehitonia exWt Eichwald, E, Fl. 
Murddtonia intignit Eichwald, Fl. 
Murddtoniaintignit Eichwald, mat, E. 
Murddtonia meyendorfU Koken, F2. 
Murddtonia ttrobieulata Koken, Fl. 
Murddtonia tpeetabilit (Schmidt), Fl. 
Oxgditeut ingrieut (Vemeuil), B3. 
Oxgditcut planiuimut (Eichwald), D2. 
Palteacmcea eonttrieta (Eichwald), CI. 
Platfcerat conttrictum Koken, Dl, D2. 
Platgeerat megendorfi Koken, D2. 
Pleurotomaria baltiea Eichwald, E. 
Pleurotomaria ehamtxonut Koken, Fl. 
Pleurotomaria eUipttca (Htelnger), B3, CI, C2, E. 
Pleurotomaria elllptiea (Htelnger), mut., C3. 
Pleurotomaria inflata Koken, C1,<C2, B3. 
Pleurotomaria lakuteni Koken, Dl. 
Pleurotomaria lentieularit Hall, E. 
Pleurotomaria maritima Koken, CI. 
Pleurotomaria nodulota Schmidt, Fl. 
Pleurotomaria notabWt Eichwald, Fl. 
Pleurotomaria notabtttt Eichwald, mat., C3. 
Pleurotomaria notabilit Eichwald, mat., C2. 
Pleurotomaria notabilit Eichwald, mat, Dl, D2. 
Pleurotomaria nbWngi Koken, Fl. 
Pleurotomaria numitmaUt Koken, FL 
Pleurotomaria pUdfera Eichwald, FL 
Pleurotomaria rottica Koken, CI, C2. 
Pleurotomaria rottlloidea Koken, Fl. 
Pleurotomaria rudittima Koken, B3. 
IPolgtr opto dngulata Koken, B3, CL 
PxdlkAnacornkulum Eichwald, B3. 
Polltcina erattUetta Koken, B3. 



Puenompkalut borkkohnentit Koken, Fl, FX 
Bapkittoma acutangulum Koken, C2. 
Raphittoma acutangulum Koken, mat, DL 
Bapkittoma applanatum Koken, B3. 
Bapkittoma lineolut (Eichwald), B3, CL 
Bapkittoma marginale Koken, CL 
Bapkittoma marginale Koken, mot, C2. 
Bapkittoma marginale Koken, mat, C3. 
Bapkittoma marginale Koken, mat, Dl, D2. 
Bapkittoma mutant Koken, CI. 
Bapkittoma qualteriatum Schlothdm, B3, B3a, BSb, 
B3o. 

Bapkittoma tealare Koken, CL 

Bapkittoma tcalUotdet Koken, B3, TCI. 

Bapkittoma wetenbergente Koken, E. 

Salpingottoma carrolente Koken, CL 

Salpingottoma eomprettum (Eichwald), C2. 

Salpingottoma dilatatum (Eichwald), Fl. 

Salpingottoma locator (Eichwald), B3, B3c 

Salpingottoma megalottoma (Eichwald), CL 

SinuUet sp., B3a. 

SinuUet sp., B3c. 

8inuitet sp., B3b. 

SinuUet bilobatnt Sowerby, Fl. 

SinuUet bilobatut Sowerby, mat, Dl, D*. 

8inuUet bilobatut Sowerby, mat, E. 

SinuUet nanut Eichwald, B3, CL 

SinuUet navieuloidet Koken, B3. 

SinuUet rugulotut Koken, .B3, CL 

8inuitet rugulotut Koken, mat, C2. 

SubulUet ampkora Eichwald, Dl, D2. 

SubulUet bullatut Koken, Fl. 

SubulUet gigat Eichwald, Fl. 

8ubuUtetinflatut Eichwald, E, Fl. 

SubulUet peregrinut (Schlotheim), Cl, C2. 

SubulUet tubula Koken, E, Fl. 

SubulUet tubula Tar. revalientit Koken, Cl, C3. 

SubulUet wetenbergentit Koken, E. 

Temnoditeut aecola Koken, Cl, C3, Dl, D2. 

Temnoditeut teeant Koken, B3. 

Troekonema minor Koken, F2. 

Trockonema panderi Koken, F2. 

Troekonema peraltum Koken, F2. 

TrubUdtum ettkonum Koken, F2. 

Trgblidium Undttromi Koken, F2. 

Turbo baltkut Koken, Cl, Dl, D2. 

Wortkenia attta Koken, Fl. 

Wortkenia borkkolmentit Koken, F2. 

Wortkenia ettkona Koken, Fl. 

Wortkenia ettkona Koken, mut, Dl, D2. 

Wortkenia ettkona Koken, mat., C2, C3. 

Wortkenia InUialit Koken, B3. 

Wortkenia mickwUzi Koken, Cl, C2, C3, Dl, D2. 

Wortkenia mickwUzi Koken, mat., E. 

Wortkenia tilurica (Eichwald), Cl, C2, C3, B3, DL 

D2, Fl. 
Wortkenia tolli Koken F2. 
Wortkenia vermetut Koken, Fl. 

OSTBACODA. 

BolUa granulota Krause, C2. 

BolUa minor var. kudtertiana Bonnema, C2. 

BolUa minor var. robutta Bonnema, C2. 

BolUa omata (Krause), C2. 

BolUa omata var. laUmarginata Bonnema, C2» 

Ceratoptit eornuta (Krause), C2. 

Onatoptit tehmidtt Bonnema, C2. 
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CUnoboibina carinata (Krause), C2. 

CknoboUAna kuckersiana Bonnema, C2. 

CUnoboibina (Entomb) obliqua var. kuckersiana 
(Bonnema), C2. 

CUnoboibina (Entomb) (Manga var. kuckersiana 
(Bonnema), C2. 

CUnoboibina (Primitia) rossica (Bonnema), C2. 

Cgtherellinajonedi Bonnema, C2. 

Cgtherellina krausd Bonnema, C2. 

Cgtherellina nudemanni Bonnema, C2. 

Cgtherellina ulrichi Bonnema, C2. 

Entomb quadrisptna Krause, C2. 

Entomit variolarU Bonnema, C2. 

Eurgchilina (Primitia) decuman* (Bonnema), C2. 

Eurgehilina (Primitia) dentifera (Bonnema), C2. 

Eurgchilina (Entomb) flabellifera (Krause), C2. 

Eurgchilina (Primitia) kaptegni (Bonnema), C2. 

Eurgchilina (Primitia) kuckersiana Bonnema, C2. 

Leperditia brachgnota Schmidt, F2. 

Macronotella kuckersiana Bonnema, C2. 

Primitia esthonica Bonnema, C2. 

Primitia molli Bonnema, C2. 

Primitia tolli Bonnema, C2. 

Primittella kuckersiana Bonnema, C2. 

Tetradella coXkeri Bonnema, C2. 

Tetradella coXkeri var. convexa Bonnema, C2. 

Tetradella (Strepula) kuckersiana Bonnema, C2. 

Tetradella (Strepula) kuckertiana var. acuta Bon- 
nema, C2. 

UlricMa ct bidens Krause, C2. 

UlriclUa kuckertiana Bonnema, C2. 

Although not as abundant as In the Kuckers 
shale, Ostraooda are present in all the Russian 
formations except A and Bl. A few of them have 
been described, but not definitely placed In the 
section. 

THILOBITA. 

Addatpit kuckertiana Schmidt, C2. 
AddaepiM kuckertiana var. mickwitd Schmidt, D2. 
Agnottut glabratus var. ingrica Schmidt, B2a, B2b. 
Agnottut glabratus var. insignia Schmidt, B2c. 
Amphion brevkapitatus Lamansky, B2b, B2c. 
Ampklon fkcheri Eichwald, B8a, B3b, B3c, B2o. 
Ampgx dubiut Schmidt, Cla. 
Ampgx kngrkoi Schmidt, B2o. 
Ampgx Unnarttoni Schmidt, B2a. 
Ampgx nasutus Dahnan, B2c, B3a, B3b. 
Ampgx rostratus Dahnan, Clb, C2. 
Ampgx volborthi Schmidt, B8a, B3b. 
Apatocephalus terrains Sara and Boeek, Bib, B2b, 

B2a, B2c. 
Arget wesenbergensb Schmidt, E, Fl. 
Asaphus acuminatus Sara and Boeck, B3a. 
Atapkut broggeri Schmidt, B2b. 
Asaphus comutus Pander, Cla. 
Asaphus comutus var. holmi Schmidt, Cla. 
Asaphus ddphinus Lawrow, Cla. 
Asaphus devexus Eichwald, Clb. 
Asaphus devexus var. applanata Schmidt, Cla. 
Asaphus ekhwaldi 8chmidt, B3b, Cla. 
Asaphus ekhwaldi var. expansoides Lamansky, B8o. 
Asaphus ekhwaldi var. lepiduroides Lamansky, 

B3c. 

Asaphus expansus Dalman, B3a. 

Asaphus kowakwtkii Lamansky, B3c, Cla. • 

Asaphus Uevisdmus Schmidt, Cla. 

Asaphus Uevisdmus var. laUeauda Schmidt, Cla. 



Asaphus lamanskii Schmidt, B3a. 

Asaphus latus Pander, Cla. 

A tophus latus var. plauUnl Schmidt, Cla. 

Asaphus lepidurus Nlesskowski, B2c. 

Asaphus major Schmidt, B3b, B3c. 

Asaphus niestkowskli mut. itferensis Schmidt, C3. 

Asaphus niestkovoskii mat. jewensis Schmidt, Dl% 

Asaphus nietzkowskii mut. kcgelensis Schmidt, D2. 

Asaphus nieszkowtkiict. lepidus Tornquist, Clb, C2. 

Asaphus ornatus Pom pec kj, Cla, Clb. 

Asaphus pachgophthalmus Schmidt, B3c. 

Asaphus platgurus Angelln, Cla. 

Asaphus platgurus var. laUeauda Schmidt, Cla 

Asaphus priscus Lamansky, B2a. 

Asaphus raniceps Dalman, B3b. 

BasiUcus kegelensis Schmidt, Dl. 

BasiUcus kuckersiana Schmidt, C2. 

BasiUcus lawrowi Schmidt, Cla, Clb. 

Bronteus laUeauda Wahlenberg, Fl. 

Calgmmenesenaria Conrad, F2. 

Calgmmenestacgi Schmidt, Fl, F2. 

Ceratolichas inexpectatus Schmidt, C2. 

Chasmops brevispina Schmidt, Dl. 

Chasmops bucculenta Sjogren, Dl, D2. 

Chasmops ekhwaldi Schmidt, Fl, F2. 

Chasmops marginata 8chmldt, Dl, D2. 

Chasmops maxima Schmidt, Dl, D2. 

Chasmops mutka Schmidt, Dl, D2. 

Chasmops nasuta Schmidt, Cla. 

Chasmops odini Eichwald, Clb, C2. 

Chasmops odini var. itferensis Schmidt, CS. 

Chasmops prstcurrens Schmidt, Cla, Clb. 

Chasmops wenjukowi Schmidt, Dl. 

Chasmops wesenbergensis Schmidt, E,F1. 

Chasmops wrangeU Schmidt, C3. 

Chdrurus exsul Beyrich, Cla. 
Chdrurus of. glaber Angelln, Fl . 

Chdrurus gladiator Eichwald, Clb. 

Cheirurus ingrkut Schmidt, B3b. 

Chdrurus insignis Schmidt, B3a. 

Chdrurus macropthalmus Kutorga, Clb. 
Chdrurus ornatus Dalman, B2c, B3b, B3c. 
Chdrurus spinulosus Nieukowskl, Clb, C2, C3. 

OonoUchas ssquilobus Steinhardt, Dl, D2. 

Cbnolichas schmidti Dames, D2. 

ConoUchas triconkus Dames, C3. 

Crotalurus barrandd Volborth, B3a, B3b, B3c, Cla. 

Cgbele ajftnk Schmidt, Cla. 

Cgbele bdlatula Dalman, B3a, B3b. 

Cgbele beUatula var. wohrmanni Schmidt, B2c. 

Cgbek brevkauda Angelin, E, Fl. 

Cgbele coronata Schmidt, C2. 

Cgbek greuHngkU Schmidt, Dl, D2. 

Cgbek kutorgm Schmidt, C3, Dl, D2. 

Cgbek panderi Schmidt, B3a, B3b, B3c, Cla. 

Cgbek revaUensk Schmidt, Clb. 

Cgbek rex Nlesskowski, C2, C3. 

Cgbek worOU Eichwald, Cla, Clb. 

Cgphaspk planifrons Eichwald, C2. 

Cprtomdopus ajftnk Angelln, B3a,B3b, B3o. 

Cgrtometoput arks Schmidt, Cla, Clb. 

Cgrtometoput cf . arks Schmidt, B2a, B2c. 

Cgrtometoput davifront Dahnan, B2a, B2b, B2c. 

Cgrtometoput gibbus Angelln, B2b. 

Cgrtometoput plautini Schmidt, C2. 

CgrUmetopus primigeniut var. lamanskii Schmidt, 
Bib. 
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Cgrtometoput pteudohcmkranium Ntewkowski, Dl. 
Cgrtometoput pteudohemtcrantum tv. doUchoce- 

phala Schmidt, C2, C3. 
Cgrtometoput tumidut Angelin, Bte. 
Dlaphanometoput volborthl Schmidt, B2e, Bte, 
Encrinurut muUUegmentatut PortJock, E, Fl, F2. 
Encrinurut teebachl Schmidt, E, Fl. 
Harpet tpattkU Eichwald, Bte, Bte, Cla. 
Harpet wegeUni Angelin, Fl. 
Harpidet plauUnl Schmidt, Baa, B2b, Bte. 
HomoUchat anguttut (Beyrich), Fl, F2. 
HomoUchat defiant (Sjogren), D2. 
HomoUchat deprettut (Angdin), C2. 
HomoUchat dchwaldi (Ntonkowski), E,? Fl. 
HomoUchat pahlcni Schmidt, Dl. 
HoploUchat conicotuberculatut Nieeakowikl, Clb, C2. 
HoploUchatfurcifer Schmidt, Cla. 
HoploUchat plautini Schmidt, Cla, Clb. 
HoploUchat tricutpidatut (Beyrich), Cla, Clb. 
HoploUchat tricutpidatut var. longitpina Schmidt, 

C2. 

IUtmut angutUfront Holm, Fl, F2. 

Itttenut arientlt Holm, Cla. 

Itttenut atavut Eichwald, Cla. 

Illnteue ctecut Holm, Fl. 

Itttenut cerUrotut Dalman, Bte, B2b f B2c, B3b. 

Itttenut cerUrotut var., B3a- 

Itttenut chiron Holm, Clb. 

Itttenut chudleighentit Holm, Cla. 

Itttenut crattkauda (Wablenberg), Cla, Clb. 

Itttenut dalmani Volborth, Cla. 

Itttenut etmarckU Schlotheim, Bte, B3b, Bte. 

Itttenut intermediut Holm, Clb. 

Itttenut jewentit Holm, Dl, D2. 

Itttenut ladogentit Holm, B3a. 

Itttenut laUclaviut Eichwald, B8b, B3o. 

Itttenut Unnarttoni Holm, C2, C3, D2, E, Fl. 

Itttenut matckei Holm, Fl. 

Itttenut oblongatut Angelin, Cla, Clb, C2, C8. 

Itttenut oculotut Holm, Cla. 

Itttenut plauHnl Holm, Cla, Clb. 

Itttenut revaUentit Holm, B3c. 

Itttenut romeri Volborth, Clb, Fl, F2. 

Itttenut tchmidU NieszkowsU, Cla, Clb. 

Itttenut tinuatut Hohn f Cla. 

Itttenut tphterkut Holm, C2, C3. 

Itttenut tuldfront Holm, Cla. 

Itttenut tauricornlt Kutorga, Cla, Clb. 

Itttenut trlguetrut (Volborth), Clb. 

Itotelut platgrhachit Steinhardt, Fl. 

Itotelut remigium Eichwald, E. 

Itotelut Tobuttut Roomer, Fl, F2. 

Leiolichat iUtenoidee Niesskowskl, Dl, D2. 

Megalatpidet tehmidU Lamansky, Bib. 

Megalatpit acuHcauda Angelin, B2o, Bte, B8b. 

Megalatpit centron Lenchtenberg, Bte. 

Megalatpit gibba Schmidt, Bte, Bib. 

Megalatpit gibbota Schmidt, B2c. 

Megalatpit herot Dalman, B3b, B3e. 

Megalatpit hgorrhtna Schmidt, B2b. 

Megalatpit kngrkoi Schmidt, B2o. 

Megalatpit kolenkoi Schmidt, B2b. 

Megalatpit lawrowi Schmidt, Bte, B3b, Cla. 

Megalatpit limbala San and Boeck, Bte. 

Megalatpit longkauda Leuchtenberg, B3c. 

Megalatpit mkkwitzi Schmidt, Bte. 

Megalatpit planlUmbata Angelin, Bib, Bte. 



Megalatpit plantUmbata Tar. leudhtenbtrgi Laman- 
sky, Bib. 

Megalatpit pogrebowl Lament ky, Bib. 

Megalatpit polgphemut Brogger, Bte. 

Menocephalut minutnt (Nlesskowski), C2. 

Metonaclt (Olenellut) mkkwitzi (Schmidt), Al. 

Metopiat celorhin Angelin, Bte, Bte, B3b, Bte, Cla. 

Metopiat hubneri Eichwald, Clb. 

Metopiat kuckertianut Schmidt, Clb, C2. 

Metopiat pachgrrhina Dalman, Bte, B3b, Bte. 

Metopiat pachgrrhina var. longerottrata Schmidt, 
Bte, B3b. 

Metopiat platyrhina Schmidt, Bte. 

Metopiat verrucota Eichwald, B3b, Bte, Bte. 

Nietzkoxotkia eephalocerat Niesakowskl, Clb, C2. 

Nietzkowtkia tumidut Angelin, Cla, Clb. 

Nietczkqwtkia variolarit (Linnsras), Clb, C2. 

Nileut armadillo Dalman, Bte. 

Niltut armadillo var. depretta Ban and Boeck, B2b y 
Bte. 

Niobe emarginula Brogger, Bte, B3b. 
Niobe frontalit Dalman, Bte, B3b. 
Niobe Iteukept Dalman, Bib, Bte. 
Niobe lindttromi 8chmidt, B2b. 
Niobe volborthl Schmidt, Bte. 
Ogggia dUatota var. panderi Schmidt, 02. 
Ogggia dttatata var. plauUni Schmidt, Cla. 
Onchometoput tchmidH Lamansky, Bte. 
Onchometoput ttacyi Schmidt, Bte. 
Onchometoput volborthl Schmidt, B2b, Bte, 08. 
Pharottoma denticulata Eichwald, Cla. 
Pharoetoma nktzkowtkU Schmidt, C2. 
Pharottoma pediloba Roemer, E, Fl. 
PlatgUchat ckatrieotut Loven, F2. 
PlatgUchat decent Schmidt, Fl. 
PlatgUchat hamatut Schmidt, Fl. 
PlatgUchat laxatut McCoy, Fl. 
PlatgUchat margariUfera Ntesskowskl, F2. 
PlatgUchat tL mathite Schmidt, Dl. 
Platgmetoput dalecarlicut Angelin, Fl. 
Platgmetoput holml Schmidt E. 
Platgmetoput lecvit Eichwald, Fl. 
Platgmetoput Uneatut Angelin, Fl. 
Proetut kertelentit Schmidt, Fl. 
Proetut ramitulcata Niesskowskl Fl, F2. 
Proetut wetenbergenttt Schmidt, E. 
Proetut wohrmannl Schmidt, Bte, Bte. 
Pteudataphut globifront Eichwald, Bte. 
Pteudataphut tectkaudata Steinhardt, Cla, Clb, C2. 
Pteudataphut tectkaudata var. prtecurrent Schmidt, 
Bte, Cla. 

Pteudotphterexochut conformlt Angelin, Fl, F2. 
Pteudotpkterexochut hemicrantum Kutorga, Clb. 
Pteudotphterexochut pahntchi Schmidt, D2. 
Pteudotphterexochut roemeri Schmidt, Fl, F2. 
Pterggometoput exilit Eichwald, Clb, C2. 
Pterggometoput kegelentit Schmidt, D2. 
Pterggometoput kuckereiana Schmidt, C2. 
Pterggometoput Itevigata Schmidt, C3, Dl, D2. 
Pterggometoput nletzkowtkll Schmidt, E. 
Pterggometoput panderi Schmidt, Cla, Clb. 
Pterggometoput teleropt Dalman, B2b, Bte. 
Pterggometoput trigonoctphala Schmidt, Bte, Bte, 
B3b. 

Ptgchometoput volborthl Schmidt, Bte, B2b, Bte. 
Ptgchopgge angutUfront Dalman, Bte, B2b, Bte, 
Bte, B3b. 
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Ptgthoptge angustifroas var. gladiifera Schmidt, B3a 
Ptgchopggecincta Brtigger, B3o. 
Ptgckopyge globifron* Eichwald, B3c. 
Ptgckopyge tnottranuwi Lamansky, Bib. 
Ptfckopyge kngrkoi Schmidt, B2o. 
Ptgchopygt Umbata Angelln, Bao, B3a. 
Ptgchopyge pahleni Schmidt, B2a, B2b, Bao. 
PtgchapygepiaxUini Schmidt, B2b, B3c. 
Ptgckvpgge truneata Niesskowskl, B2e. 
Ptgchopgge truncate var. brdggai Schmidt, BSc, 
B3a. 



Remoplcuridei etongatut Tar. dongota Schmidt, C2. 
RemopUuride* emarginatu* Tornquist, Fl. 
Remopleurida nanus Leuchtenberg, B2a, B3a, B3b 
B3c, Cla. 

Sphxrexoehui anguttifron* Angelln, C3, Fl. 
SphxrexochuM conformis Angelln, Fl, F2. 
Sphmrezochut roemeri Schmidt, Fl, F2. 
Sphmroeorypke cranium Kutorga, Clb, C2. 
Sphmrocorypke kubneri Schmidt, C3. 
Sphxroctiypki granuiata Angelln, Fl, F2. 
Trinucleut ttticomit Hisinger, Fl. 



ORDOVICIAN FORMATIONS OF UPPER MISSISSIPPI VALLEY. 

The general time scale of early Paleozoic deposits in North America 
is indicated in the table on page 38, but of all these formations only 
those of the Ordovician and early Silurian need be discussed in the 
present work, since the Cambrian, Ozarkian, and Canadian contain, 
with two possible exceptions, no Bryozoa. 

In the preceding pages I have pointed out that the bryozoan faunas 
of Baltic Russia from formations hitherto assigned to the Ordovician 
(Lower Silurian), are closely allied to those contained in strata of 
Middle Ordovician and early Silurian age in northern North America, 
and especially in the upper part of the Mississippi Valley. The strati- 
graphy and paleontology of these two time divisions have received 
much study in Iowa, and more especially in Minnesota, so that the 
section in these two States can now be used for comparison. The 
composite section and a discussion of the individual beds follows: 

Composite geologic section of Ordovician, northeastern Iowa and southeastern Minnesota. 

Feet. 

Early Silurian (Richmond group) — 

Ordovician: 

Trenton group — 

Stewartville dolomite — 

(b) Porous, soft, yellowish dolomite and mottled magnesian lime- 

stone (Maclurea bed) containing the Maclwrina manitobensis 

fauna 0-100 

(a) Unfossiliferous, sandy mudstone 0-20 

Prosser limestone — 

(c) Cherty, noumagnesian, light blue, fine-grained limestone 10-20 

(6) Thin bedded, occasionally shaly, fine-grained, bluish lime- 
stone containing the Fusispira bed fauna. Locally the 
basal strata of this division contain the fauna of the Nema- 
topora bed 20-35 

(a) Thin bedded, shaly limestone containing large examples of 
Receptaculites oweni at the top and the Clitambonites bed 

fauna at the base 20-45 

Black River group— 
Decorah shale— 

(J) Shaly gray limestone filled with a variety of Prasopora insu- 

laris 0-8 
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Ordo vician — Continued . 

Black River group — Continued. 

Decorah shale — Continued. Feet 
(e) Gray, greenish or blue shale with nodular gray limestone in 
the upper part and knotty, calcareous masses in the re- 
mainder. (Pucoid bed.) Dinorthis pectinella and Camaro- 
cladia rugosa abundant, but other fossils are rare and are of 

species found in the underlying bed 0-10 

(d) Blue shale weathering greenish gray, with fossiliferous, even or 
-knotty plates of limestone. Fossils abundant. (Phyllopo- 

rina bed.) 10-15 

(c) Green to blue shales with numerous bryozoans and mollusca. 

(Ctenodonta bed .) : 0-10 

(b) Greenish blue shale with a few thin plates of limestone. 

Fossils numerous, chiefly bryozoans. (Rhinidictya bed.). . 0-34 
(a) Soft green shales and irregular layers of limestone with numer- 
ous fossils, particularly bryozoans. (Stictoporella bed.) — 3-10 
Platteville limestone (Lowville age)— 

(6) Blue to gray fine-grained dolomite weathering brownish to 
yellow. Fossils occurring as casts, numerous in certain 

layers. (Vanuxemia bed.) 0-12 

(a) Thin bedded, fine-grained, locally somewhat argillaceous 

limestone, often cobbly or shaly toward the base 15-28 

Stones River group — 

"Lower Buff" dolomite — 

Bluish gray dolomite, weathering grayish buff, more or less cellu- 
lose, usually thick bedded in the middle part, thin and impure 
above, and sometimes conglomeratic and sandy at the base. 

Fossils few 6-13 

Glenwood shales — 

Soft green shale or clay, the lower part of a rusty color, and com- 
monly with grains of quartz sand derived from the underlying 

St. Peter 1-4 

St. Peter sandstone — 



STONES RIVER GROUP. 



The best development of this group is in its type-locality, central 
Tennessee, where its several formations are quite fossiliferous. Each 
of the Stones River faunas seems to be of southern origin and to have 
little in common with those of the Black River. With the exception 
of one or two species of the long-lived Corynotrypa, not a single 
bryozoan of the many known Stones River forms is strictly identical 
with any in the Black River group or in the Baltic Ordovician. The 
few fossils found in the St. Peter sandstone, Glenwood shale, and 
" Lower Buff" dolomite, comprising the Stones River of the Minne- 
sota-Iowa basin of deposition, likewise have little relationship to the 
faunas of later times and need not be mentioned further. A con- 
siderable number of species has been recorded from the " Lower 
Buff" dolomite, but, almost without exception, these belong to the 
lower members of the Platteville limestone described later. 
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BLACK RIVER GROUP. 



The extensive development of this group in the Minnesota-Iowa 
area was pointed out about 15 years ago by Ulrich, and is indicated 
by the same writer in his recent work upon the revision of the Paleo- 
zoic systems of North America. During Black River time, oscilla- 
tions of the continental sea were frequent and are manifested in 
numerous unconformities. At no single locality are all of the divi- 
sions noted in the composite section developed, but most of these are 
present at and in the vicinity of St. Paul. To the south in Minnesota 
and in northern Iowa the overlaps are more pronounced and the 
hiatuses more frequent. Farther south, in eastern Missouri, the 
Black River deposits of Minnesota and Iowa are overlapped by the 
uppermost division assigned to the group, the Kimmswick formation, 
a crystalline limestone containing specimens of EcMnospherites which 
can not be distinguished from the common Baltic species. The 
faunas of the several Black River formations are quite large and 
characteristic. They have been described by Ulrich, Clarke, Schu- 
chert, Winchell, and Scofield, in the third volume of the "Geological 
and Natural History Survey of Minnesota/' where the Black River 
group is referred to as the "Trenton shales," or as the "Black River 
shales." Complete lists of these various faunas are given in the 
introduction to part 2 of the volume. Here the Black River shales 
are divided into four beds, named in ascending order, according to 
the characteristic fossils, the Rhinidictya bed, Ctenodonta bed, 
Phylloporina bed, and Fucoid bed. In this introduction, the Sticto- 
porella bed, forming the lowest division of the "Trenton shales" of 
previous reports, was assigned to the Stones River group, but more 
extended study on the part of Ulrich has convinced him that this 
bed should form the introductory strata of the Black River shales, 
or, as they are now known, the Decorah shales. Trenton shales, 
Black River shales, and Decorah shales, as the terms aye employed 
for this area, are, therefore, "synonymous. The underlying Upper 
Buff and Lower Blue limestones of the region contain the fauna 
characteristic of the Lowville formation of New York, and, following 
the more recent stratigraphic work, they are regarded as the lowest 
division of the Black River group. To this division the name 
Platteville limestone has been applied by Bain. 

THE BRYOZOAN FAUNAS OF AMERICAN BLACK RIVER AND 
EARLIEST TRENTON DEPOSITS. 

The earliest Black River deposits of the upper Mississippi Valley 
are of blue to gray fine-grained dolomitic and argillaceous limestone 
apparently little suited to bryozoan life, although fossils of other 
classes are often quite numerous. The few bryozoans that do occur 
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are almost always found on the surface of thin-bedded limestone 
layers containing more calcareous material than usual. As indicated 
in the following table, but a single species of this fauna has been 
noted in Russian strata. 

BBTOZOA. OF THE PLATTE VILLE LIMESTONE IN MINNESOTA: 1 



Escharopora angularis Ulrich. 
*Leptotrypa hexagonalis Ulrich. 



Rhinidictya trentonensis Ulrich. 
Rhinidictya nicholsoni Ulrich. 
Rhinidictya pediculaia Ulrich. 

The soft green shales and thin-bedded limestones comprised in the 
first division of the Decorah shale, the Stictoporella bed, frequently 
contain so many bryozoans that other fossils, in comparison, seem 
to be wanting. Several species of Stictoporella, Pachydictyafrondosa, 
and Anolotichia impolita, are characteristic of the bed, but a majority 
of the species pass into the succeeding beds of the Decorah shale. 
Of the entire fauna, 38 species, 14 are present in the Baltic Middle 
Ordovician, where most of them occur in the formations ranging 
from B3 to D3. 

BBTOZOA OF THE STICTOPORELLA BED. 



*Corynotrypa delicatula (James). 
Berenicea minnesotensis Ulrich. 
Favositella laxata Ulrich. 
*Anolotichia impolita Ulrich. 
Ceramoporella distincta Ulrich. 
Ceramoporella inclusa Ulrich. 
*Rhinidictya mutabilis Ulrich. 
Rhinidictya exigua Ulrich. 
Rhinidictya fidelis Ulrich. 
Rhinidictya trentonensis Ulrich. 
Pachydictya foliata Ulrich. 
Escharopora angularis Ulrich. 
Escharopora ? limitaris Ulrich. 
* Escharopora subrecta Ulrich. 
*Arthropora simplex Ulrich. 
Stictoporella angularis Ulrich. 
*Stictoporella cribrosa Ulrich. 
Stictoporella angularis intermedia Ulrich. 
Stictoporella frondifera Ulrich. 



*Arthrostylus obliquus Ulrich. 
*Helopora divaricata Ulrich. 
*ChasmaU>pora reticulata (Hall). 
Monticulipora grandis Ulrich. 
Homotrypa minnesotensis Ulrich. 
Eomotrypa exilis Ulrich. 
Homotrypa separata Ulrich. 
Aspidopora parasitica Ulrich. 

* Delay ella prsenuntia simplex Ulrich. 

* Delay ella prsenuntia nsevigera Ulrich. 
Hallopora angularis (Ulrich). 
Hallopora incontroversa (Ulrich). 
*Batostoma fertile Ulrich. 
*Batostoma fertile circulare Ulrich. 
Batostoma ? decipiens Ulrich. 
*Hemiphragma irrasum Ulrich. 
Stomatotrypa ovata Ulrich. 
Nicholsonella ponderosa Ulrich ?. 
Leptotrypa informis Ulrich. 



The lithology of the next bed, named the Rhinidictya bed on 
account of the large number of Rhinidictya mutctbilis contained in 
it, is very similar to the underlying Stictoporella bed. The simi- 
larity is borne out by the faunas, which differ only because of the 
new species introduced. Of the bryozoans, 58 species have been 
described, and of these 23 are known in the Baltic strata 
underlying Fl. 

» In this and the following lists, all species marked (*) are common to Russia and America. 
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BRYOZOA OF THE RHINIDICTYA BED. 



*Stomatopora araehnoidea (Hall). 
*Corynotrypa barberi Baseler. 
*Corynotrypa delicatula (James). 
Berenicea minnesotensis Ulrich. 
Spatiopora labeculosa Ulrich. 
Favositella laxata Ulrich. 
Ceramoporella inclusa Ulrich. 
*Rkinidictya mutabilis Ulrich. 
Rhinidictya mutabilis major Ulrich. 
Rhinidictya mutabilis senilis Ulrich. 
Rhinidictya exigua Ulrich. 
Phyllodictya/rondosa Ulrich. 
*Phyllodictya varia Ulrich. 
Pachydictya fimbriata Ulrich. 
^Escharopora subrecta Ulrich. 
Escharopora confluens Ulrich. 
Escharopora ? limitaris Ulrich. 
*Arthropora simplex Ulrich. 
*Stietoporella cribrosa Ulrich. 
Helopora alternate Ulrich. 
Arthroelerna striatum Ulrich. 
Arthroclema cornutum Ulrich. 
*Chasmatopora reticulata (Hall). 
Monticulipora incompta Ulrich. 
Atactoporella typicalis prsecipta Ulrich. 
Atactoporella insueta Ulrich. 
*Homotrypella instabilis Ulrich. 
Homotrypella multiporata Ulrich. 
Homotrypella ovata Ulrich. 



* Homotrypella hospitalis crassa (Ulrich). 
Homotrypa intercalaris Ulrich. 
*Homotrypa subramosa Ulrich. 
Aspidopora parasitica Ulrich. 
Mesotrypa infida Ulrich. 

Mesotrypa ? spinosa Ulrich. 
Bythopora herricH Ulrich. 
*Bythopora subgracilis (Ulrich). 

* Dekayella prsenuntia Ulrich. 

* Dekayella prsenuntia simplex Ulrich. 
Dekayella prsenuntia echinata Ulrich. 
Dekayella prsenuntia multipara Ulrich. 
*Hallopora undulata (Ulrich). 
*Hallopora multitabulata (Ulrich). 
Hallopora ampla (Ulrich). 
*Batostoma magnoporum Ulrich. 
Batostoma varium Ulrich. 
*Batostoma winchelli Ulrich. 
*Batostoma winchelli spinulosum Ulrich. 
Batostoma minnesotense Ulrich. 
Batostoma ? decipiens Ulrich. 
*Hemiphragma vrrasum Ulrich. 
Stromatotrypa ovata Ulrich. 
*Trematopora ? primigenia Ulrich. 
Trematopora ? primigenia ornata Ulrich. 
Trematopora ? primigenia spinulosa Ulrich. 
Nicholsonella laminata Ulrich. 
Nicholsonella ponderosa Ulrich. 
*Stigmatella claviformis Ulrich. 



The Ctenodonta bed division of the Decorah shales is scarcely 
distinguishable from the Rhinidictya bed at most localities. In 
Goodhue County, Minnestoa, it contains few bryozoans, but an 
abundance of Mollusca of which species of Ctenodonta are most com- 
mon. The few bryozoans registered from this bed show an unusual 
percentage common to Russia and America. 



BRYOZOA FROM THE CTENODONTA BED. 



*Corynotrypa delicatula (James). 
* Spatiopora lineata incepta Ulrich. 
^Rhinidictya mutabilis Ulrich. 
Rhinidictya mutabilis major Ulrich. 
Pachydictya fimbriata Ulrich. 



*Stictoporella cribrosa Ulrich. 
Dekayella prsenuntia echinata Ulrich. 
*Hallopora undulata (Ulrich). 
Batostoma varium Ulrich. 
*Stigmatella claviformis Ulrich. 



Following the Ctenodonta bed are shales much resembling those of 
the Rhinidictya bed, and like them, crowded with Bryozoa. Here, 
however, the bifoliate forms are less abundant and monticuliporoids 
predominate. PhyUoporina, or, as it should now be called, Ckasma- 
topora, is present, often in great numbers, giving the name to the divi- 
sion. The Fucoid bed which succeeds the Fhylloporina contains a 
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limited fauna, mainly because it seems ill-suited for bryozoan life. 
The few species occurring in it are listed below with those of the 
Phylloporina bed. The entire biyozoan fauna amounts to 50 species, 
with 16 occurring also in the Baltic area. 

BBTOZOA OF THE PHYLLOPORQfA AND FUCOID BEDS. 



* Vinella repens Ulrich. 
*Stomatopora arachnoidea (Hall). 
*Corynotrypa delicatula (Jamee). 
*Corynotrypa inflata (Hall). 
Proboscina tumulosa Ulrich. 
*Ceramoporella granulosa minor Baseler. 
Crepipora subxquata Ulrich. 
Favositella laxata Ulrich. 
Ceramoporella indusa Ulrich. 
Ccetoclema trentonense Ulrich. 
Ceramophylla frondosa Ulrich. 

* Rhinidictya mutabUis Ulrich. 
Rhinidictya mutabilis major Ulrich. 
Rhinidictya paupera Ulrich. 
Rhinidictya exigua Ulrich. 
Eurydidya multipora (? Hall). 
Pachydictya occidentals Ulrich. 
Trigonodictya conciliatrix Ulrich. 
Arthropora bifurcata Ulrich. 
Stidoporella rigida Ulrich. 
Stidoporella dumosa Ulrich. 
*Arthro8tylus conjunctus Ulrich. 
Arthroclema pulchellum Billings. 
Chasmatopora halli (Ulrich). 
Chasmatopora corticosa (Ulrich). 



Atactoporella ramosa Ulrich. 
*Homotrypella cribrosa Basaler. 
*Homotrypella kospitalis crassa (Ulrich). 
Homotrypa minnesotensis Ulrich. 
*Homotrypa subramosa Ulrich. 
Homotrypa tuberculata Ulrich. 
Prasopora simulatrix Ulrich. 
Prasopora contigua Ulrich. 
Prasopora conoidea Ulrich. 
Prasopora lentiadaris Ulrich. 
Bythopora aUdcornis Ulrich. 
*Eridotrypa xdilis (Eichwald). 
*Eridotrypa xdilis minor (Ulrich). 
Debayella prsenuntia echinata Ulrich. 
Dekayella trentonensis (Ulrich). 
*Hallopora multitabulata (Ulrich). 
Hallopora ampla (Ulrich). 
*Eallopora dumalis (Ulrich). 
Hallopora pulchella (Ulrich). 
Hallopora pulchella persimUis (Ulrich). 
CaUoporina crenulata (Ulrich). 
Balostoma montuosum Ulrich. 
*Hemiphragma irrasum Ulrich. 
Stellipora antheloidea Hall. 
*StigmaUlla claviformis (Ulrich). 



The Fucoid bed closes the Black River in Minnesota, but in north- 
ern Iowa a shaly gray limestone filled with a variety of Prasopora in- 
sularis forms the last apparent member of the group. Numerous 
bryozoans occur in this bed, but lists of the species have never been 
published. However, the fauna is essentially the same as the under- 
lying Black River shales with about 40 per cent of the species present 
in the Russian deposits. 

As indicated in the correlation table on page 38, the Trenton strata 
of the upper Mississippi Valley comprise only the lower portion of this 
group. In Minnesota the group may be divided into four faunal 
zones. The lowest consists of yellowish to light green shales with in- 
terbedded thin, impure limestones. Fossils of all classes are rather 
numerous, although the bryozoans as usual make up the largest part 
of the fauna. A species of Clitambonites is one of the characteristic 
fossils and has given the name to the bed. Thirty-six species of 
bryozoans have been recorded from the Clitambonites bed, and of 
these, 16 occur also in the Baltic Middle Ordovician. The similarity 
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of the Clitambonites bed to the Wesenberg limestone has been 
remarked upon in a preceding paragraph. 



BBYOZOA OF THE CLITAMBONITES BED. 



*Stomatopora arachnoidea (Hall). 
*Corynotrypa delicatula (James). 
*Corynotrypa inflata (Hall). 
Ceramoporella interporosa Ulrich. 
* Rkinidictya mutabilis Ulricli . 
*Packydiclya elegans Ulrich. 
Packydictya acuta Hall. 
*Qraptodictya proava (Eichwald). 
Escharopora recta Hall. 
Pksenopora incipiens Ulrich. 
Arthropora bifwrcata Ulrich. 
Arthropora reversa Ulrich. 
Helopora mucronata Ulrich. 
Arthroclema pulchellum Billings. 
Monticulipora arborea Ulrich. 
Monticulipora cannonensis Ulrich. 
*Homotrypella kospitalis crassa Ulrich. 
Homotrypella ovata Ulrich. 



Homotrypella mundula Ulrich. 

* Homo try pa subramosa insignis Ulrich. 

* Homo try pa similis Foord. 
Homotrypa callosa Ulrich. 
Prasopora insularis Ulrich. 
Aspidopora elegantula Ulrich. 
*Eridotrypa xdilis (Eichwald). 
*Eridotrypa xdilis minor Ulrich. 
Delayella trentonensis Ulrich. 
*Hallopora multitabulata (Ulrich) 
Hallopora ampla (Ulrich). 

* Hallopora goodhuensis (Ulrich). 
Calloporina crenulata (Ulrich). 

* Hallopora dumalis (Ulrich). 
Batostoma humile Ulrich. 
*Hemipkragma irrasum Ulrich. 
*Hemipkragma tenuimuralc Ulrich* 
Leptotrypa acervulosa Ulrich. 



The two next faunal zones of the Minnesota-Trenton, the Nemato- 
pora bed and the Fusispira bed, have been combined in the list of 
bryozoan species herewith given. It will be noted that of the 40 
species in these beds only 14 are common to the American and Baltic 
areas. No bryozoans have been found in the Maclurea bed which 
terminates the Minnesota-Trenton. The next overlying rocks are 
of earliest Silurian (Richmond) age, and contain the fauna of the 
upper Lyckholm and Borkholm limestones, at least so far as the 
bryozoans and corals are concerned. 

BBYOZOA OF THE FUSISPIRA AND NEMATOPOBA BEDS. 



*Stomatopora arachnoidea (Hall). 
*Corynotrypa delicatula (James). 
*Corynotrypa inflata (Hall). 
Berenicea minnesotensis Ulrich. 
Diastoporina flabellata Ulrich. 
Favositella laxata Ulrich. 
Coeloclema trentonensis Ulrich. 
*Mitoclema ? mundulum Ulrich. 
Rkinidictya exigua Ulrich. 
Rkinidictya minima Ulrich. 
Packydictya pumila Ulrich. 
Packydictya acuta Hall. 
Packydictya magnipora Ulrich. 
Nematopora conferta Ulrich. 

* Nematopora consueta Baasler. 
Nematopora granosa Ulrich. 

* Nematopora ovalis Ulrich. 



Helopora quadrata Ulrich. 
Helopora mucronata Ulrich. 
* Arthroclema armatum Ulrich. 
*Ckasmatopora reticulata (Hall). 
Monticulipora grandis Ulrich. 
Prasopora simulatrix Ulrich. 
Prasopora selwyni Nicholson. 
Prasopora oculata Foord. 
Prasopora affinis Foord. 
Homotrypa callosa Ulrich. 
* Homotrypa similis Foord. 
Mesotrypa quebecensis Ami. 
Mesotrypa discoidea Ulrich. 
Mesotrypa ? rotundata Ulrich. 
*Eridotrypa xdilis (Eichwald). 
*Eridotrypa exigua Ulrich. 
*Hemipkragma tenuimurale Ulrich. 
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Eemiphragma ottawense (Foord). 
Diplotrypa limitaris (Ulrich). 
Diplotrypa neglecta Ulrich. 
Monotrypa inlabulata Ulrich. 



*DianuliUs petropolitana Dybowslri (Mon- 

otrypa cumulate Ulrich). 
*Constellaria varia Ulrich. 




Tabulating the preceding lists of bryozoans with the total number of 
American species and the number of species common to American 
and Baltic areas, it will be noted, as may be determined from the 
following table, that on an average about 35 per cent of the species 
are alike in the two regions. 

Summary of American and Baltic Ordovician bryozoa. 

Number of 
species 

T jii l.i i iiuiuiKjr vi common to 

Formation. a™h~- American 

and Baltic 



Trenton group: 

Fusispira and Nematopora beds. 

Clltambonites bed 

Black River group: 
Decorah shale— 

Phy lloporina bed 

Ctenodonta bed 

Rhinldictyabed 

Stictoporella bed 

PlatteviUe limestone 



This percentage of common species is almost duplicated in the 
summary of Baltic and American forms given on page 50, where the 
species are tabulated with reference to the Russian formations. 
Excluding the Lyckholm and Borkholm bryozoans believed to be of 
early Silurian age, there are 134 Ordovician species described in this 
work, with 52 common to the two areas, thus giving practically the 
same percentage. This similarity of percentages leads me to believe 
that, even with more work upon these bryozoan faunas, the number 
of new species will be counterbalanced by the discovery of American 
forms in such a ratio as to maintain about this same figure. 

ORDOVICIAN AND EARLY SILURIAN STRATA OF ARCTIC AMERICA. 

The northward extension of the early Paleozoic strata in America 
is of importance to substantiate the assumption that the Baltic 
faunas usually entered this country from the north. As far back as 
1854 siliceous limestones holding Black River or Chazy fossils were 
reported by Alexander Murray as occurring on islands in Lake Nipis- 
sing, northern Ontario. Later N. H. Winchell 1 described this lime- 
stone as resting unconformably upon the gneiss and trap rocks of the 
islands, and published the following list of fossils determined by 
E. O. Ulrich: 



» Amer. Geologist, vol. 18, 1896, pp. 178-lfti 
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BLACK RIVER FOSSILS FROM ISLANDS OF LAKE NIPISSING, ONTARIO. 



Ormoceras tenuifilum Hall. 
*Escharopora subrecta Ulrich. 
Helopora mucronata Ulrich. 
Escharopora ? limitaris Ulrich. 
Rhinidictya mutabilis var. major Ulrich. 
*Phyllodictya varia Ulrich. 



*Bat08toma winchelli Ulrich 
*Callopora multitabulata Ulrich. 
Rhynchotrema xnequivalvis Castelnau. 
Leperditia fabulxtes Conrad. 
AparchiUs neglectus Ulrich. 



This list is evidence of the equivalence of the Nipissing strata with 
the Black River strata of Minnesota and Iowa. The species marked 
with an asterisk occur in the Baltic deposits, where also nearly every 
one of the other bryozoan forms is represented by a variety or closely 
related species. 

Middle Ordovician faunas are known from a number of localities 
in the far North. These areas have been discussed and the fauna of 
the most important fossiliferous locality, Silliman's Fossil Mount, at 
the head of Frobisher Bay, Baffin Land, has been described by 
Schuchert in an article entitled "On the Lower Silurian (Trenton) 
Fauna of Baffin Land." 1 These various localities have been regis- 
tered upon the accompanying paleogeographic map (fig. 3), and Schu- 
chert's conclusions as to the extent of the deposits and his summary 
of results are copied below: 

From the foregoing description of localities it appears that Middle Lower Silurian 
horizons are very extensive in eastern Arctic America. Such are known in places 
on either side of Hudson Strait, Frobisher Bay, the interior of Baffin Land, and to the 
north of this land at various localities between latitudes 79° and 80° north. As far 
as known, these strata unconformably overlie very ancient crystalline rocks, and are 
in turn overlain by Upper Silurian beds of Niagara or Wenlock age. Lower Cambrian 
rocks are found in southern Labrador, but in the region of Baffin Land such are not 
known to be present. Here, then, there seems to be a complete break from the Lau- 
ren tian to the Trenton, followed by another break paleontologically, in the absence 
of the Cincinnatian beds, and probably the lower horizons of the Upper Silurian. 
The Lower Silurian fossils of this area indicate nothing older than the typical Tren- 
ton of New York and the Galena of Wisconsin and Minnesota, and nothing younger 
than the Utica stage of the United States. The thickness of these beds is not less than 
900 feet, and probably exceeds this. 

This summary is based on information known to the author, and, while the evidence 
is meager, the essential geological age and the sequence of the rocks of Baffin Land 
seem to be established [pp. 14&-149]. 

• « « « • # # 

The only Lower Silurian horizons known in northeastern Arctic America are of 
Trenton and Utica age. The latter zone appears only on the north shore of Frobisher 
Bay, but the Trenton is found in various places from the north shore of Hudson Strait 
to latitude 81° north. The Lower Silurian is thickest on Akpatok Island, where it is 
from 400 to 500 feet in depth. Dr. Bell, however, estimates the entire thickness of 
these strata in this region to be not less than 900 feet. 

i Proc U. 8. Nat. Mus., vol. 22, 1900, pp. 143-177. 
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In Baffin Land, and apparently elsewhere in Arctic America, the Lower Silurian 
strata rests unconformably on old crystalline rocks. To the north of Baffin Land, the 
former are overlain by beds of Niagara or Wenlock age. 

The Trenton faunas, occurring in various places around the insular Archaean nucleus 
of North America, have much in common, and this indicates that the conditions at 
that time were very similar, while the sea was in communication throughout. Aa 
yet, however, the distribution of the strata, together with their faunas, are well known 
only to the south and southeast of the Archaean nucleus, yet that of the west (Mani- 
toba) and of the northeast (Baffin Land) show direct communication. 

The Baffin Land fauna had an early introduction of Upper Silurian genera in the 
corals Haly sites, Lyellia, and Plasmopora. In Manitoba similar conditions occur in 
the presence of Haly sites, Favosites, and Diphypkyllum. Other Upper Silurian types 
do not appear to be present. 

The Trenton fauna of Silliman's Fossil Mount, at the head of Frobisher Bay, has 72 
species, of which 28 are restricted to it. This fauna shows an intimate relationship with 
that of the Galena of Minnesota, Iowa, and Wisconsin. Fifty-seven per cent of the 
species of Baffin Land also occur in the Galena of the regions just mentioned. 

The Trenton fauna of Baffin Land shows that the corals, brachiopods, gastropods, 
and trilobites have wide distribution, and are therefore less sensitive to differing hab- 
itats apt to occur in widely separated regions. On the other hand, the cephalopods, 
and particularly the pelecypods, indicate a shorter geographical range. The almost 
complete absence of Bryozoa in the Baffin Land Trenton contrasts strongly with the 
great development of these animals in Minnesota and elsewhere in the United States 



Most of the fossils upon which Schuchert's studies were based are 
in the collections of the United States National Museum, and the 
opportunity is thus afforded of comparing them directly with other 
Ordovician faunas and of making more detailed correlations. The 
results of a second study of these northern faunas lead to the follow- 
ing conclusions: 

(1) It is improbable that Utica strata occur in the far north, since 
the only fossil noted of any value in making such a correlation is 
Triarihru8 beclci, which is now known to occur also in the oldest 
Trenton. Of course it is possible that an arm of the sea extended 
northward during Utica time and allowed the deposition of these 
particular strata. 

(2) The Trenton age of the principal Ordovician deposits was 
determined by Schuchert by the percentage composition method. 
He found that of the 72 species known from the Silliman's Mount 
locality, 54 were common to other areas. Comparing these 54 with 
known horizons in Minnesota, it was found that 10 occur in the Low- 
ville, 17 in the Black River, 38, or about 70 per cent, in the Trenton, 
and 11 in the Cincinnatian. This prevalence of Trenton species 
seemed to be a good indication of the presence of a single fauna of 
that particular age. However, this method of correlation is open to 
some objections and has often been the occasion of error. In this 
particular example, the fossils were derived from the dfibris of a con- 
siderable thickness of strata, and there is just as much if not more 



[p. 175]. 
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reason for believing that the Lowville, Black River, Trenton, and 
Richmond rocks are actually present in the section as for assuming 
that only Trenton strata occur. The former view is strengthened 
by the unquestioned stratigraphy of areas further south and west. 
Ulrich's identification of recent collections made by Kindle in Alaska, 
has shown the occurrence of a Black River fauna followed by a coral 
fauna of Richmond age. In Manitoba and elsewhere in Canada, the 
early Trenton strata (Maclurea bed) are succeeded by the Earliest 
Silurian Richmond group. The same succession of Richmond strata 
upon Trenton or older rocks is present in various parts of the Rocky 
Mountain area of the United States, especially in the Big Horn Moun- 
tains, and even as far south as El Paso, Texas. The most prevalent 
zone of the Richmond group contains numerous corals of Silurian 
genera, Holy sites, Lydlia, Plasmopora, and CalapcRcia. This is the 
same fauna noted on other pages of this work as present in the upper 
Lyckholm and Borkholm limestone of Baltic Russia. The 11 "Cin- 
cinnatian" species recorded by Schuchert from Silliman's Mount 
includes this same coral fauna, and it therefore seems certain that 
the Richmond group is represented in the section. The Richmond 
age of these corals was further evidenced by the fact that two very 
characteristic brachiopods, a variety of Platystrophia amtittirata and 
of Plectambonites sericeus came to light when I carefully searched a 
fragment of limestone adhering to one of the corals. This particular 
variety of Plectambonites is highly characteristic of the Richmond in 
America and Europe. It is distinguished by the occurrence of small 
teeth along the edge of the cardinal area of the dorsal valve. 

The 38 strictly Trenton species, when compared with Minnesota 
faunas, are found to be characteristic of the Clitambonites } Nemato- 
pora, and Maclurea beds of the Minnesota-Iowa composite section, 
or, in other words, probably occur in strata equivalent to the early 
Trenton (Stewartville and Prosser limestone) of the more southern 
area. The species of Fusispira, Maclurea, Madurina, Receptoculites, 
Ischadites, and other genera listed by Schuchert as occurring in the 
Silliman's Mount fauna, and elsewhere only in the Minnesota Trenton, 
are associated with a gray, fine grained rock which, when carefully 
prepared, furnished a small fauna of Ostracoda including a Leperditia 
with Trenton affinities, but more especially the two bryozoans char- 
acteristic of the Nematopora bed in Minnesota, Nematopora ovalis 
Ulrich and Pachydictya pumila Ulrich. 

Concerning the occurrence of Lowville limestone at Silliman's 
Fossil Mount, the evidence is not as conclusive as that for the Lower 
Trenton and Richmond divisions, indeed, it is probable that only the 
equivalent of the Decorah shale is present since the 10 Lowville 
species listed by Schuchert occur also in that formation. Schuchert's 
list, however, shows enough characteristic Black River species to 
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make it certain that some part of this group is represented in the 
section. Many of the specimens of these particular species show a 
slight difference in color and preservation from the Trenton forms 
discussed above. The more recent study of this Baffin Land fauna 
disclosed the presence of at least six species of Biyozoa, so that the 
remarks above concerning the practical absence of these forms are 
less to the point. Indeed, it is believed that the bryozoans are 
present, but because of their uninteresting aspect to the usual student, 
were not collected. 

Summing up, it seems probable from Schuchert's results, combined 
with the more detailed correlations of the present paper, that the 
geologic section at Baffin Land consists of Black River strata resting 
upon the old crystalline rocks, followed by an early Trenton forma- 
tion equivalent to the Stewartville and Prosser limestones of Minne- 
sota, and this in turn succeeded unconformably by the widespread 
coral zone of the Richmond group. The same succession of strata, 
so far as the Trenton and Richmond divisions are concerned, is present 
on Akpatok Island, near the south shore of Hudson Strait, where the 
species listed below were collected. Those marked with an asterisk 
are characteristic Richmond forms, while the remaining refer to 
Trenton and possibly Black River species : 



Receptaculites oweni Hall. 
*Streptelasma robustum Whit eaves. 
*Calapacia canadensis Billings. 
*Rafinuquina lata Whiteaves. 
*Lcptsena unicostata (Meek and Worthen). 
PlectamboniUs sericea (Sowerby). 
Orthis tricenaria Conrad. 



Orthis (Dinorthis) meedsiarctica Schuchert. 
Orthis (Hebertella) bellvrugosa (Conrad). 
Orthis (Dalmanella) testudtnaria (Dalman). 
Platystrophia bi/orata (Schlotheim). 
tRhynchotrema inequivalvis (Caetelnau). 
Cyrtoceras manilobense Whiteaves. 



STRATIGRAPHIC CORRELATIONS. 

The exact position within the Ordovician system of the Russian 
formations under discussion can be determined only by comparison 
with sections in other parts of the world. The Baltic section has rather 
generally been regarded, especially by European geologists, as an 
excellent illustration of continuous sedimentation from some time 
in the Cambrian on well into the Silurian. The error of this view 
must be apparent to all who will compare the Baltic sequence with 
the much greater development of corresponding parts of the geo- 
logical column in America. The exceeding inadequacy of the Baltic 
section as the type for the Eopaleozoic is graphically shown in the 
accompanying correlation table. 

In the foregoing pages I have attempted to show (1) that, judging 
from the bryozoan faunas, the strata ranging from the Glauconite 
sandstone to the Wesenberg should be correlated with the American 
Black River; (2) that the Wesenberg and early Lyckholm show 
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affinities with the early Trenton ; and (3) that the upper Lyckholm and 
Borkholm closely resemble certain divisions of the Richmond group, 
relations more definitely indicated on the correlation table. I have 
also pointed out that there is a striking similarity in the lithology of 
several of the corresponding formations in Russia and America. This 
resemblance, as also the faunal similarity, is particularly notable in 
comparing the Baltic succession with the section in central and 
northern North America. 

Finally, from a study of the lists given on pages 19 to 25, it will 
be evident that there are comparatively few fossils of other classes 
than the Bryozoa and corals common to the two areas. The reasons 
for this unequal community of species are perhaps to be sought in 
natural and inherent differences in modes of dispersal pertaining to 
the several classes. While it is possible that I have recognized too 
many species of Bryozoa as common to the two areas, it is to be said, 
on the other hand, that my specific work has been checked up by the 
foremost authority on fossil Bryozoa. Furthermore, specific discrimi- 
nation has been carried to a greater degree of refinement than ever 
before attempted, and this refinement naturally affects all the species. 
If the species had been less closely drawn, a much greater percentage 
of those common to the two areas would doubtless have resulted. 
Respecting the other classes the possibility is recognized that future 
and similarly close comparative study will show a decidedly greater 
community of species, but it seems altogether unlikely that the per- 
centage will ever approximate that attained by the Bryozoa. 
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The foremost American students of paleontology and paleogeog- 
raphy have recognized three major faunal realms in the Northern 
Hemisphere, each of which was a center of development and dispersal. 
These three realms are, first, the Atlantic; second, the Arctic; and, 
third, the Pacific. Whenever opportunity offered, the faunas of one 
or more of these oceanic basins invaded the submerged portions of 
the continent. Most frequently but a single fauna occupied the 
interior of the continent; occasionally faunas from two of the major 
regions of dispersal were present, and rarely all three may have been 
represented contemporaneously. For North America the South 
Atlantic center of dispersal was probably the most important, at 



Fig. 2.— Map of the Noeth Polab region, showing distribution or Silurian strata in North 
America and northern Europe, with the hypothetical shore lines. (After Weller.) 



least in earlier and middle Paleozoic times, with the Arctic center 
second in importance. The Ordovician and Silurian faunas of the 
Baltic region and the central and northern parts of North America 
have so much in common that it seems probable they were all derived 
from the Arctic region, from which, whenever the opportunity 
afforded, they migrated into the adjacent continental areas. The 
identity of the middle Silurian faunas of North America and northern 
Europe has been established by Weller (fig. 2), but the earlier Silu- 
rian and Ordovician faunas have not hitherto been believed to show 
any similar community. This belief may rest on the fact that the 
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classes of organisms which require a shore line for migration have 
been most studied in the two areas and sufficient resemblances 
between them have not been noted. The types which are less de- 
pendent on continuity of shore line are the corals, crinoids, ostracods, 
and bryozoans, and these show the greatest similarity in the two 
areas. The trilobites, gastropods, and other classes usually requiring 
such a shore line only occasionally exhibit identical species. Some 
of their species suggest forms of the Mississippi Valley, but as a rule 
these faunas are strange to the American paleontologist and would 
serve very poorly for exact correlation with the American strata. 
However, the classes to which a shore line is not essential for migra- 
tion show numerous species in common. Thus, the bryozoans, which 
in the Baltic area have received comparatively little attention, show 
as a result of the present study that 65 species out of 161 are common 
to this region and to America. 

In correlating the Kussian strata, hitherto referred to the Ordo- 
vician, with only middle Ordovician and early Silurian strata of 
America, other factors than faunal similarity must be considered. 
According to the correlation table on page 38 all strata of Chazyan, 
upper Trenton, and of Cincinnatian time are unrepresented in the 
Baltic section if the presence of numerous identical species is to be 
counted a good criterion in correlation. Excepting the long-lived 
Corynotrypa delicatula and a few other cyclostomatous bryozoans, so 
far as America is concerned, not a single species of the numerous 
Mohawkian bryozoans is known in the underlying formations. Simi- 
larly, the upper Trenton and Cincinnatian strata contain no species 
of bryozoans in common with the underlying early Trenton and older 
rocks. With the large number of species that has been described, 
this is most conclusive evidence for the distinctness of the faunas 
and upon these data alone the correlation of the Russian strata here 
advocated would be justified. 

The Black River strata containing the greatest percentage of Rus- 
sian species are thickest in the northern part of North America and 
overlap to extinction southward. For example, the southernmost 
outcrops of the Decorah shale are in northern Tennessee where they 
occur very locally overlying the Lowville limestone and are here 
never over a few feet in thickness. Similarly, the lower Trenton 
horizon designated as the Clitambonites and Nematopora beds in my 
section on a previous page, overlap southward until in southern Ten- 
nessee, where they rest upon the Lowville limestone, they are only 
a few inches in thickness. Besides this, there is diastrophic evidence 
that the seas of this time entered the continent from the north. 
In Russia, on the other hand, we have no stratigraphical evidence 
of corresponding overlaps of Ordovician strata upon any rocks 
younger than the Dictyonema shales. # 
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Possibly future researches will reveal localities where the Glauco- 
nite sandstone and overlying strata rest upon rocks younger than 
the Dictyonema beds, which may be correlated with the American 
Chazyan, and thus afford physical as well as faunal proof of the age 
of the Russian beds. 

It is of course possible that the lower part of the Russian section 
succeeding the Dictyonema shale should be correlated with the 
American Chazyan. The Russian faunas from Bl to the upper part 
of Fl are remarkably uniform in character, changing only with the 
introduction of new species. They seem to have developed almost 
continuously, the few breaks in the sequence being of minor impor- 
tance. As these faunas are limited to northern areas, their center of 
origin and dispersal was undoubtedly the Arctic Ocean, from which 
they invaded whenever opportunity offered. It is perhaps impossible, 
as yet, to fix the date of their origin, consequently we can not prove 
that they did not tenant the Arctic Ocean and possibly invaded the 
Baltic Basin as early as Chazyan time. Nor is it improbable that 
they continued existence in these i^orthern provinces even to the 
close of the Ordovician. However, in the absence of definite evi- 
dence tending toward such conclusions we are obliged provisionally 
to rely on faunal similarity with the standardized American sequence 
in determining the relative ages of the Russia Ordovician formations. 

Respecting the upper part of the Baltic section, comprising the 
upper Lyckholm and Borkholm, the range of possible error in corre- 
lation with American deposits is much narrower and the problem on 
the whole much less involved. As shown on page 35, the highly 
characteristic Borkholm coral fauna is well developed in Arctic 
America. Here it follows immediately on beds containing faunas 
comparable with those found in Russia in a similar position with 
respect to the upper Lyckholm and Borkholm. It was also shown 
that these lower beds are strictly equivalent and presumably con- 
temporaneous with the Black River and early Trenton formations in 
the upper Mississippi Valley. As the middle Ordovician position of 
these American strata is unquestionably established, a similar assign- 
ment of their Russian equivalents seems, at least for the present, 
justifiable. 

In the more southern portions of Canada and in the United States 
the coral zone of the Lyckholm-Borkholm is recognized at many 
localities. It is well developed in the so-called Noix oolite of Mis- 
souri and Illinois, which holds not only the same genera, but in many 
cases identical species of corals with distinct Silurian affinities. This 
odlite, as well as the underlying formations of Richmond age, contain 
the bryozoans which have been noted also in the upper Lyckholm 
and in the Borkholm formations. Though similar to the preceding 




EARLY PALEOZOIC BEYOZOA OF THE BALTIC PROVINCES. 43 



Ordovician faunas in Russia and Arctic America, of Arctic origin and 
development, the upper Lyckholm-Borkholm fauna is more sharply 
distinguished from the lower Lyckholm and preceding faunas than the 
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Fio. 3.— Generalized paleogeooraphic map showing supposed distribution of land and water 
during Black River (decorah) and early Trenton (prosser) tikes. Actual outcrops shown 

IN BLACK. 



latter are from each other. This fact offers another argument for 
the belief that a line passes through the Lyckholm that represents a 
very considerable time break and adds to the plausibility of the cor- 
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On the accompanying paleogeographic map (fig. 3) I have plotted 
all of the localities discussed in the preceding pages as well as other 
areas where Black River and early Trenton strata are known to 
contain the faunas under discussion. Except for local variations of 
minor importance the distribution of these two formations in America 
is essentially the same, so that this map will serve for both. Although 




Fig. 4.— Bathymetric chabt or the North Polar Seas, suggesting routes or migration for marine 

organisms. (After Nansen.) 

the Ordovician rocks of the Baltic area fail to outcrop some distance 
east of St. Petersburg, due perhaps entirely to overlap by younger 
strata, they may extend across northern Kussia under cover, for 
outcrops are known in the Ural Mountains and along the shore of the 
Kara Sea. The latter locality is of particular interest in the present 
connection, for here, along the shores of Yugor Strait, Nansen 
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collected a fauna which Kiaer 1 correlated with the Baltic Cl. With 
such an eastward extension of the Baltic Ordovician faunas, it is 
quite possible that in time they may be proven to be circum-polar. 
East of the Ural Mountains arid west of Alaska little of the Ordovician 
geology is known, so that here, in drawing the outlines of the Black 
River-Early Trenton Sea, I have simply followed the present day 
coast. 

In this connection Nansen's bathymetric chart of the North Polar 
Seas, which I have introduced (fig. 4), is of interest in showing possi- 
ble routes of migration for marine faunas. Believing in the perma- 
nence of continental land masses and oceanic deeps, it is thought that 
essentially similar conditions prevailed in early Paleozoic times. 



Although the bryozoans in many instances constitute the larger 
portion of a fauna, the study given them is almost invariably less 
than that of any other class. This is due to the fact that they have a 
reputation for being one of the most difficult classes of organisms. 
Their small size requires the use of a" hand lens or a microscope, and 
in the fossil forms frequently the preparation of thin sections. Yet 
the necessity for thin sections is to the advantage of the student, for 
by their use he is less liable to error. It is in this very fact that the 
fossil Bryozoa are so valuable to the stratigrapher. In areas where 
other fossils are too imperfect or ill preserved for identification, the 
merest fragments of bryozoans can be identified with certainty by 
properly prepared thin sections. Again, the bryozoans are of great 
importance to the stratigraphical geologist because they occur 
usually in great abundance over wide areas and preserve their specific 
characters with little change. 

Of the various classes that are represented in the Ordovician rocks 
of Baltic Russia, bryozoans in all probability rank first in number of 
species and individuals. As indicated on some of the plates at the 
end of this volume, certain shales are often crowded with them and 
thin limestone bands are frequently one mass of their fragmentary 



All of the trepostomatous bryozoans and many of the Cryptos- 
tomata and Cyclostomata require thin sections for their initial study. 
Directions for the preparation of such thin sections have been given 
in the report of the "Geological Survey of Illinois," volume 8, 1890, 
page 292; in the "Final Report of the Geological and Natural History 
Survey of Minnesota," volume 3, 1893, page 100; in "Bulletin 173 of 
the United States Geological Survey," 1900, page 122, and, more 
recently, in the "Thirty-second Annual Report of the Indiana 
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remains. 



1 7. Kiaer in Nansen's North Polar Expedition, vol. 4, No. 11, 1002. 
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Geological Survey," 1907, page 736. As detailed directions are given 
in each of these volumes, it is unnecessary to repeat them here. 

It is of course needless to make thin sections of every specimen. 
After a species has been determined, the internal characters of other 
specimens believed to belong to the same species can be determined 
by slightly etching with acid whatever parts one wishes to study, 
and, after moistening the etched areas, examining them under a 
hand lens. With this very simple method, the structural details can 
be seen distinctly. Comparison then with sectioned material or with 
species which have been described and figured will in most cases 
serve to establish the identity of the specimen. 

Most of the terms employed in the description of fossil bryozoans 
are defined in the following notes on terminology: 

TERMINOLOGY. 

Zoarium. — The composite structure formed by repeated gemma- 
tion. Although fairly constant for each species, the form which 
results is very variable. Gemmation in a plane produces unilaminar 
sheets, which are sometimes free, but are often parasitic (incrusting) 
upon other organisms; in the former case the protecting covering on 
the under side is the epitheca. Hollow branches lined with an 
epitheca are a special form of this mode of gemmation. Two 
unilaminar sheets growing erect, back to back, form a bUaminar or 
bifoliate expansion or frond. The epithecae of the two layers of 
zooecia thus brought together form a mesotheca (mesial or medial 
laminae). The small pores seen in the mesotheca, or between the 
walls of adjoining zooecia of certain species when thin sections of 
well-preserved specimens are examined under the microscope, have 
been given the name of median tubvli by Ulrich. 

Zocecium. — The cavity inhabited by the animal. The bounding 
wall is constructed of laminated tissue. In particularly well-pre- 
served specimens, thin sections reveal very small tubular passages 
penetrating the walls of adjoining zooecia. To these Ulrich has 
applied the name communication pores. As will be noted in the 
descriptions of certain species in this work, the Ceramoporidae show 
especially well-marked pores of tliis nature. 

In some forms, especially among the Trepostomata, the zooecia 
have the form of elongated tubes, which are crossed by partitions 
termed diaphragms. The general term tabulae is sometimes em- 
ployed in place of diaphragms. The opening upon the surface of the 
zocecium or of the vestibule among the Cryptostomata is the aper- 
ture. It is often closed by a zocecial cover (closure or operculum). 

One side of the zocecial cavity in some of the Trepostomata is lined 
with a series of superimposed vesicles, the cystiphragms; their purpose 
or use is unknown. 
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Among the Cryptostomata plates frequently project from the walls 
into the cavity; that upon the posterior wall of the zocecium is the 
superior hemiseptum, that upon the outer wall the inferior hemiseptum. 
The opening of the zocecium among the Cryptostomata is the orifice; 
the tubular shaft which is left above the orifice as the surface of the 
zoarium is thickened by strengthening or protective tissue is the 
vestibule. 

Maculae. — A common surface character among a large number of 
Paleozoic bryozoans and many more recent species is the occurrence 
at regular intervals of areas made up of larger zocecia and more 
numerous mesopores, or of mesopores alone. These areas or spots 
of special development are designated under the general name of 
maculae. When the maculae are elevated, they are known as monti- 
cules or tubercles, according to the sharpness of elevation. 

Mesopores (interstitial cells). — Tubular structure occurring between 
the zocecia; they are usually smaller than the zocecia and are angular 
or irregular in outline in cross sections. The number and size of the 
mesopores varies greatly sometimes even in the same species. If 
diaphragms are present they are invariably more abundant in the 
mesopores, thus affording a ready means of discriminating between 
the zocecia and mesopores. The development of mesopores is prac- 
tically restricted to the peripheral portion of the zoarium and their 
use simply to fill up whatever spaces were left between the zocecia. 
Mesopores are, therefore, simply cells filling the interzooecial spaces. 

An interesting development of mesoporelike cells has been noted 
in many of the Russian massive bryozoans, such as Diplotrypa bicornis, 
E8thoniopora communis, and Dianvlites petropolitana. In old exam- 
ples of these species the basal portion of the zoarium shows no true 
zocecia, but in their place are numerous thick-walled, closely tabulated, 
mesoporelike cells. With age more and more tissue is deposited 
upon the walls until finally the openings of the mesopores are prac- 
tically obliterated. Possibly the zoarium of such massive species 
rested in muddy deposits during life, and normal zocecia developed 
only where a food supply was available. The Russian specimens of 
Leptotrypa Jiexagonalis which have been invariably found incrusting 
a species of Hyolithes likewise develop a basal layer of such thick- 
walled mesopores. In every case this layer is found only on the flat 
side of the Hyolithes. Other species which incrust Hyolithes, such as 
Mesotrypa expressa, likewise show this layer only on the flat side of 
the shell. If this layer of smaller cells is developed only on the basal 
portion of the zoarium, its occurrence on the flat side of the Hyolithes 
is probably indicative that the bryozoan attached itself to only dead 
shells which would naturally drop to the bottom flat side down. 

Interspace. — The part of the surface of the zoarium between the 
apertures of the zocecia. 
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Vesicular tissue. — In a number of forms the space between the 
zocecia is occupied by tissue composed of irregularly superimposed 
vesicles. This probably served to give strength to the zoarium and 
to protect the zocecia. 

Acanthopores. — Small cylindrical tubes usually situated at the 
angles of junction of adjoining zocecia, forming spinelike projections 
upon the surface. Thin sections show that the acanthopore is not a 
mere surface ornament but is a tube inclosed in the jvall substance of 
the zooecium and developed generally only in the mature region. 
This tube, with its inclosing wall substance, sometimes reaches a size 
as great as that of the ordinary mesopore. 

Lunarium. — In the Ceramoporidae and Fistuliporidrc especially, 
the posterior portion of the zocecial wall is more or less thickened and 
elevated above the general surface and curved to a shorter radius to 
form the crescentic structure known as the lunarium. 
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RANGE OF BALTIC ORDOVICIAN AND EARLY SILURIAN BRYOZOA. 

In the following table I have arranged all of the species recognized 
as valid in the present volume in biologic order, and have indicated 
their geologic range in both Russian and American formations. The 
latter are abbreviated as follows: 

Platteville = P; Clitambonites = C; Stictoporella = St ; Nemato- 
pora=N; Rhinidictya = R; Fusispira=F; Ctenodonta=Ct; Rich- 
mond=R; Phylloporina = Ph; Clinton = CI. 
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DESCRIPTIONS OF GENERA AND SPECIES. 



Order CTENOSTOMATA Busk. 



The Paleozoic fossils referred to this order of the Bryozoa have 
been made the subject of a small monograph 1 to which the reader 
is referred for a more detailed discussion than can be given at present. 
As remarked in that work, little is known about these peculiar types 
of fossil Bryozoa, and, while their classification with the Ctenostomata 
is perhaps a little better than a mere working theory, it rests mainly 
on highly suggestive resemblances between the fossil organism and 
the supposed corresponding parts of living forms, and on conjectures 
as to the unknown parts. Again, their reference to the Ctenostomata 
is supported by more and stronger arguments and opposed by fewer 
objections than when comparison is made with any other class of 
organisms. As these fossils are comparatively rare in American 
strata, which have been searched quite thoroughly for them, it is 
not surprising that only a few specimens have been found in the 
Russian and Swedish deposits. However, the few examples that 
have appeared in the various collections studied have been fairly 
well preserved and their identification with American forms can be 
made with a correspondingly greater degree of certainty. 

With a possible exception, the various species referred to as Paleo- 
zoic Ctenostomata have been thought to be founded upon the creep- 
ing bases of the zoarium and not upon the zooecium itself. The pos- 
sible exception was in the case of Rhopalonaria in which it was 
assumed that the fusiform swellings are really the zooecia instead of 
the creeping base. The zooecia in both Rhopalonaria and Vinetta 
were probably deciduous and were developed by budding from these 
pores. 

The chemical composition of the zoarium of the recent Ctenosto- 
mata and of their supposed fossil representatives does not entirely 
agree, although in each instance it differs from that of the other orders 
of Bryozoa. In the recent Ctenostomata the zoarium is horny or 
membraneous. The Paleozoic representatives contain more cal- 
careous matter, although a considerable portion- of their constitution 
is corneous and shows a style of preservation quite unlike that of 
associated bryozoans. Quite frequently these fossil forms have been 
so changed that their substance now occurs as black and corneous, 
or is replaced entirely by iron pyrites. 

The Ctenostomata may be briefly defined as follows: Zooecia 
usually isolated and developed by budding from the internodes of a 
distinct tubular stolon or stem. Orifice terminal, with an operculum 
of setae. Zoarium horny or membranaceous. Marsupia wanting. 

* Ulrich and Busier, Smiths. Miao. OolL, vol. 46 (Quart, lasue, vol. 1, pts. 3 and 4), 1904,pp.2S6-2M,pla. 
06-48. 
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Family VINELLIDiE Ulrich and Bassler. 



All of the forms referred to this family are fossil and are believed 
to represent merely the creeping base of the zoarium. This base 
consists of simple, delicate, partially ramifying, tubular threads, 
which, in one genus, are arranged without any regular order, in a 
second proceed from more or less definite centers, and in a third are 
locally jointed. The second of these, VineUa } is represented in the 
collections under study by its type species, VineUa repens, while the 
first is recognized very doubtfully for the reception of a very inter- 
esting new form, Heteronema priscum. 



VineUa Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 173.— Miller, 
North Amer. Geol. and Pal., First App., 1892, p. 686.— Vine, Proc. York- 
shire Geol. Polyt. Soc., vol. 12, 1892, p. 84.— Ulrich, Geol. Nat. Hist. Surv. 
Minnesota, vol. 3, pt. 1, 1893, p. 112.— Pocta, SyBt. Sil. Centre Boheme, vol. 
8, pt. 1, 1894, p. 17. — Simpson, Fourteenth Ann. Rep. State Geologist New 
York for the year 1894, 1897, p. 604— Nickles and Bassler, Bull. 173, U. S. 
Geol. Surv., 1900, p. 19— Ulrich and Bassler, Smiths. Misc. Coll., vol.45, 
1904, p. 273.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 12. 

Zoarium parasitic, consisting of very slender, tubular threads or 
stolons, arranged more or less distinctly in a radial manner. Surface 
of threads with a single row of small pores. These may be wanting 
locally, and vary considerably in the degree of their separation. 
Zooecia unknown, probably deciduous. 

Genotype. — VineUa repem Ulrich. Middle Ordovician of America 
and Europe. 



Vinella repens Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 174, 
fig. 1.— Vine, Proc. Yorkshire Geol. Polyt. Soc., vol. 12, 1892, p. 84, pi. 3, 
figB. 1-4— Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, 
p. 114, pi. 1, figs. 1-5. — Simpson, Fourteenth Ann. Rep. State Geologist New 
York for the year 1894, 1897, p. 604, fig. 222.— Ulrich and Bassler, Smiths. 
Misc. Coll., vol. 45, 1904, p. 274, pi. 68, figs. 1-3. 
Original description. — Zoarium repent, the stolons delicate, thread-like, often longi- 
tudinally striate, straight or flexuous; from 0.06 to 0.11 mm. in diameter; bifurcating 
often and sometimes arranged in a radial manner about a central node. Where best 
preserved, very small pores arranged uniserially along the center of the upper surface 
of the threads; about 11 in 2.5 mm. Zooecia unknown, probably deciduous. 

Three specimens of this species have been identified in the Russian 
collections, one from the Jewe limestone (Dl) incrusting a ramose 
bryozoan, and two from the Wesenberg limestone (E) growing upon 

i In the synonymy throughout this work, only those references deemed of importance to the student in 
the present connection are given. More complete citations can be found in Bull. 173, U. S. Geological 
Survey. 



Genus VINELLA Ulrich. 1 



VIH ELLA REPENS Ulrich. 



Text fig. 5. 
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brachiopod shells. Although all three are in a fair state of preserva- 
tion, they add no new features to the original description given above. 

VineUa repens is a characteristic Black River fossil in America, 
and the occurrence of such typical examples of the species in the 
same general horizon in Russia is only another instance of the strati- 
graphic value of these delicate bryozoans. The fine radiating threads 
of this species are so different from any other associated bryozoan 
that comparisons are unnecessary. Usually the preservation is by 




flq. 5.— vlnella repens. a, two colonies, natural size, attached to the inner side of a ventral 
valve of 8trophomena septata; 6, portion of one of the colonies, x18. the pores are absent, 
probably not having been preserved; c, another portion of same zoarium, x18, showing a 
nucleus with five divisions of the tubular stolon radiating from it. this portion of the 
specimen also preserves some of the pores marking the points where the zoceoa were attached; 
d, another specimen, natural size, attached to a fragment of shell; t, small portion of same, 
x 18, with three tubes lying parallel with each other. the longitudinal lines are stronger 
than usual. phylloporina bed of black rlver ( decora h) shales at st. paul, minnesota. 
(After Ulrich.) 

the black iron pyrites, which gives a clue in the identification of poor 
specimens. 

Occurrence. — Not uncommon in the Phylloporina bed of the Black 
River (Decorah) shales in Minnesota. Less common in the Jewe 
limestone (Dl) at Baron Toll's estate (Cat. No. 57507, U.S.N.M.), 
and in the Wesenberg limestone (E) at Wesenberg, Esthonia (Cat. 
No. 57179, U.S.N.M.). 

Typical American specimens of this species are in the collections of 
the British Museum, 
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Genus HETERONEMA Ulrich and Bassler. 

Heteronema Ulrich and Bassler, Smiths. Misc. Coll., vol. 45, 1904, p. 278. 
Original description. — Zoaria, so far as known, consisting of usually simple, or 
locally jointed, delicate, sparsely ramifying, tubular, creeping threads, arranged 
without apparent order. Pores rarely observed, apparently always in a single row. 

Genotype. — Heteronema capiUare Ulrich and Bassler. Silurian, isl- 
and of Gothland. 

The species referred to this genus represent the simplest forms of 
the Vinellidse and are distinguished from the type genus VineTla first 
because of this extremely simple structure, but mainly on account 
of the absence of the highly characteristic nuclei and consequent 
radial arrangement of the threads. The following new species forms 
such a regular network by dichotomous branching that it must be 
doubtfully referred to Heteronema. A species from the Upper Ordo- 
vician (Maysville formation) of Ohio has a somewhat similar growth, 
and it is possible that with more knowledge these two will be 
referred to a new genus. H. priscum is of further interest in that 
it is the oldest known bryozoan. The Ctenostomata are usually con- 
sidered the simplest of bryozoans, and theoretically species of this 
order should obtain in the oldest rocks. The discovery of such a 
simple type of the order in the Cambrian is therefore in keeping with 
our knowledge of the class. 

HETERONEMA PRISCUM, new spedM. 

Text fig. 6. 

This species is founded on a number of specimens, all of which 
consist of large or small patches incrusting the smooth shells of the 
brachipod Obolus. It was at first believed that these incrustations 
represented a reticulate surface ornamentation, but this view was 
soon disproved by the different composition of the threads and 
mainly by the fact that in some specimens one set of threads was 
growing over another. 

The zoarium consists of thin, dark, corneo-calcareous threads bifur- 
cating dichotomously so uniformly that a rather regular network 
results. The individual meshes of this network average 0.4 mm. in 
diameter, while the threads themselves are less than 0.02 mm. wide. 
Frequently, as shown in figure 6 c, one zoarium may be noted grow- 
ing over one or more previous incrustations. Upon examination 
under a high power of the microscope small pores rather regularly 
arranged are seen along the middle line of the threads, while the 
zoarial substance itself appears very faintly granulose. The threads 
are not always of uniform diameter and occasionally are somewhat 
bulbous. 
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As noted in the general remarks upon the Ctenostomata, the refer- 
ence of these fossil forms to that order seems the best arrangement 
under the circumstances. In the case of the present species particu- 
larly its unquestionable reference to the Bryozoa must be substan- 
tiated by future discoveries. 




Fig. 6— Heteronema priscum. a, a colony attached to a valve of Obolus, X4; 5, A portion 
of the sams, x20, illustrating the method of branching; c, farts of two colonies, x35, with 
one growing over another; rf, small portion of another zoarium, x50, showing the micro- 
scopic structure of the threads. ungulite sandstone (a2), upper cambrian, jegelecht 
Falls, Esthonia. 



Occurrence. — An abundant species in the Upper Cambrian (Ungu- 
lite) sandstone (A2) at Jegelecht Falls, Esthonia. 
Cotypes.— Cat. No. 57180, U.S.N.M. 
British Museum collections, one specimen. 

Order CYCLOSTOMATA Busk. 

The bryozoans belonging to this order have a simplicity of struc- 
ture highly characteristic in both zoaria and zocecia. The zocecia are 
especially simple throughout the order, so that the classification is 
based almost entirely upon their arrangement and method of growth. 
The recent forms show that this same simplicity extends to the poly- 
pide, and that the larvae of the different families are practically 
identical. The zocecia are simple, calcareous tubules with plain, 
uncontracted, usually rounded apertures and with minutely porous 
walls. The interzooecial spaces may or may not be filled with solid 
strengthening deposits. Marsupia and appendicular organs are want- 
ing, but the ovicell is present in the form of a large cell or an inflation 
of the zoarial surface set aside for reproductive purposes. 

The simplest Cyclostomata are comprised in Busk's families Diasto- 
poridae and Idmoneidae and in the Entalophorid® of Reuss, all of 
which have numerous fossil species. Each of these families is rep- 
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resented, although somewhat sparsely, in the Russian strata under 
discussion. 

The much-debated CeramoporidsB and Fistuliporid® are more 
numerously represented both in genera and species. These f amilies, 
considered by many authors as tabulate corals but by Ulrich as 
trepostomatous bryozoans, were doubtfully referred by the latter in 
1900 1 to the Cyclostomata. Further studies have shown the wisdom 
of this course, and I believe enough evidence can now be assembled 
to establish the CeramoporidaB and FistuliporidaB as undoubted 
Cyclostomata. Both have the minutely porous wall structure of 
typical members of the order, and, in addition, most of their genera 
show ocecia exactly as in recent forms. 



Only the simplest of the diastoporoid genera are represented in 
the Russian collections, and most of their species prove to be iden- 
tical with American forms. The same condition holds for the 
Idmoneid® and the Entalophoridse, but the remaining families, while 
represented by the same genera, have in most cases new, although 
analogous, species. 



Stomatopora Bronn, Pflanzenth., 1825, p. 27.— D'Orbigny, Pal. Francais, Terr. 
Cret., vol. 5, 1854, p. 833.— Haime, Bry. Fosb. Form. Juras., 1854, p. 159. 

Stomatopora (part) Pictet, Traite de Pal., ed. 2, vol. 4, 1857, p. 142.— Hincks, 
British Marine Polyzoa, 1880, p. 424.— Zittbl, Handbuch d. Pal., vol. 1, 
1880, p. 598.— Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 
149— Vine, Proc. Yorkshire Geol. Polyt. Soc., vol. 9, 1887, p. 186.— Miller, 
North American Geol. and Pal., 1889, p. 325. — Ulrich, Geol. Surv. Illinois, 
vol. 8, 1890, p. 367; Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
115; ZitteFs Textbook of Paleontology (Eng. ed.), vol. 1, 1896, p. 260.— 
Simpson, Fourteenth Ann. Rep. State Geologist New York for the year 1894, 
1897, p. 597.— Nickles and Basslbr, Bull. 173, U. S. Geol. Surv., 1900, p. 
20.— Cuminos, Amer. Journ. Sci., ser. 4, vol. 17, 1904, p. 75; 32nd. Ann. 
Rep. Dept. Geol. Nat. Res. Indiana, 1907, p. 757. 

Aulopora (part) Goldfuss, Reuss, Hall, Nicholson. 

Zoarium of delicate, adnate, uniserially arranged, subtubular 
zooecia with subterminal, exsert apertures and minutely porous walls. 

Genotype. — Stomatopora dichotoma (Lamouroux). Jurassic of 
Europe. 

Previous definitions of the genus Stomatopora have included the 
simple unilinear species with clavate zoc&cia and with constricted 
apertures. These have been recently classed under the new genus 

Corynotrypa. 2 



Family DIASTOPORIDiE Busk. 



Genus STOMATOPORA Bronn. 



» Zittel's Textbook of Paleontology, English edition, vol. 1, p. 267, 
* Bassler, Proc. U. S. Nat Mas., vol. 39, 1911, pp. 497-627. 
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Species of Stomatopora have also been classed with the coral genus 
Aulopora, which has a somewhat similar growth and cell aperture. 
This coral, however, in addition to other differences, is invariably of 
much larger size and lacks the porous walls of the bryozoan. 

STOMATOPORA ARACHNOIDBA (Hall). 

Text %. 7. 

Aulopora arachnoidea Hall, Nat. Ilist. New York, Pal., vol. 1, 1847, p. 76, text fig., 
pi. 26, figs. 6a-c.— Nicholson, Pal. Ohio, vol. 2, 1875, p. 216, pi. 23, figs. 1, 16. 

Stomatopora arachnoidea Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, 
p. 419.— Cumings, 32nd. Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 
885, pi. 32, figs. 2-2c. 

The American specimens referred to this species occur in all the 
divisions of the Middle and Upper Ordovician, and in the Richmond 
group of earliest Silurian age. The various Russian examples having 

the characters of typical 
Stomatopora agree in all 
respects with S. arach~ 
a f ^^JT noidea, save that they 

are of slightly more 
delicate growth. This 
difference is not even 
of varietal importance, 
since, as shown from 
the study of American 
examples, a large num- 
ber of specimens would 

Fig. 7.— Stomatopora arachnoidal, a, portion of a delicate undoubtedly remove it* 

ZOARIUM, X9, GROWING UPON THE CELLUUFEEOUS SIDE OF A The Z O a T i U IB in 

species of Heuolttes; b, part of the same, X20, ILLUS- 

TEA TING THE DETAILED STRUCTURE. LTCKHOLM LIMESTONE O tOTTiGiOpOTH O. TO.^liTlOl(l€Qi 

(Fi), hohenholm, island of dago. ig of s i en( jer, delicate 

incrusting, frequently dividing, more or less parallel edged branches 
made up of simple zocecia arranged in a single series. The apertures 
are circular, somewhat exsert, and are almost as wide as the branches, 
4 to 5 in 2 mm. ; walls of zocecia finely porous. 

There is no chance to confuse this species with any associated 
bryozoan, save, possibly, the various forms of Corynotrypa. The 
latter agree in their simple, unilinear, adnate growth, but differ 
decidedly in their club-shaped zocecia. 

Occurrence. — In America this species is found throughout the 
Middle and Upper Ordovician and earliest Silurian at various local- 
ities in the United States and Canada. The occurrences in Russia 
are (1) in the Echinospherites limestone (Cl), 4 miles east of Reval, 
where a specimen was found incrusting a ramose bryozoan (Cat. No. 
57182, U.S.N.M.); (2) a small example incrusting a crinoid plate in 
the Kuckers shale (C2), Baron Toll's estate, near Jewe (Cat. No. 57181, 
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U.S.N.M.); and (3) several large colonies growing upon the cellulif- 
erous face of Heliolites, from the Lyckholm limestone (Fl ), at Hohen- 
holm, island of Dago, Baltic Sea (Cat. No. 57183, U.S.^.M.). 

Numerous specimens from American localities are in the British 
Museum. 



Corynotrypa Bassleb, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 501. 
Stomatopora (part) of authors. 

This genus was recently instituted for the reception of species 
hitherto assigned to Stomatopora, in which the zoarium consisted of 
adnate, simple, subtubular zooecia arranged unilinearly but of a 
distinctly oval-pyriform to elongate-clavate shape. The zooecium 
is further distinguished by having its proximal end constricted and 
united to the preceding zooecium by a narrow stolon of variable 
length; the distal portion of the zooecium is expanded and bears the 
aperture which is subterminal, circular, and surrounded by a more 
or less distinctly elevated peristome; zooecial walls, as in Stomatopora, 
finely porous. 

The points of agreement and difference between Stomatopora and 
Corynotrypa may be easily discerned by comparing the illustration 
of S. arachnoidea (fig. 7) with the views of C delicatula and other 
species figured on the following pages. In discriminating species 
of Corynotrypa, the characters which have been found to be most 
valuable are the size and shape of the zooecium and its angle of 
divergence obtained by measuring the rate of expansion of its sides, 
beginning at the distal end of the stolon. The slender, tubular 
connecting portion designated the stolon is the most variable of all 
characters and is consequently of little aid in the separation of species. 

Genotype. — Corynotrypa delicatula (James). Ordovician and early 
Silurian of North America and Europe. 



Hippothoa delicatula James, Paleontologist, No. 1, 1878, p. 6. 

Stomatopora delicatula Nickles and Bassler, Bull. 173, U. S. Geol. Surv., p. 

419.— Bassler, Proc. U. S. Nat. Mus., vol. 30, 1908, p. 55, pi. 3, figs. 4-7. 
Stomatopora proutana Miller, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 

39, pi. 1, figs. 4-4£. — Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final 

Rep., vol. 3, pt. 1, 1893, p. 117, pi. 1, figs. 8-12. 
Rhopalonaria pertenuis Ulrich, Fourteenth Ann. Rep. Geol. and Nat Hist. Surv. 

Minnesota, 1886, p. 59. 
Stomatopora tenuissima Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, 

p. 175, fig. 2; Geol. and Nat. Hist. Surv. Minnesota, Final Rep., vol. 3, pt. 1, 

1893, p. 116, pi. 1, figs. 16, 17. 
Stomatopora delicatula-tenuissima Nickles and Bassler, Bull. 173, U. S. Geol. 

Surv., 1900, p. 419. 

Corynotrypa delicatula Bassler, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 506, text 
figs. 3a, 4-7. 



Genus CORYNOTRYPA Bassler. 



CORYNOTRYPA DELICATULA (Ji 

Text fig. 8. 
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This neat, incrusting fossil is extremely abundant in America, 
where it is known in most of the Ordovician formations, beginning 
with the Stones River. In Russia, on the contrary, it appears to be 
less common, although specimens have been found in divisions C2, 
Dl, and D3. The zocecia in the specimen from the Wassalem beds 
are larger than in the more common form of the species and agree 
exactly with examples from the lower beds of the Black River group 
of Minnesota and elsewhere. The other localities, however, afford 
specimens of the more typical size, and the range in this respect is 
therefore the same as in the American examples. 

In both the large and smaller forms the zoarium is incrusting and 
consists of uniserially arranged, slender, club-shaped zocecia, increas- 



FlO. 8. — COBYNOTRYPA DELICATULA. SPECIMENS FIGURED BY ULBIGH AS STOMATOPORA PROUTANA. 
a, FRAGMENT OF A ZOARIUM, X9; 6 AND C, TWO GROUPS OF ZOCECIA, X 25; d, SEVERAL ZOCECIA OF UN* 

usual size, x 25. Black River (Decorah) shales, St. Paul and Minneapolis, Minnesota. ( After 
Ulrich.) 

ing gradually in size from the narrow proximal end to the rounded 
anterior portion. The aperture is small, subterminal, with a slightly 
elevated border, and about one-third the diameter of the anterior 
third of the zocecia. The measurements for the two forms are as 
follows: Typical specimens have zocecia 0.04 mm. in diameter at the 
proximal end, increasing to 0.12 to 0.15 mm. at the widest part of the 
rounded anterior portion. The zocecia vary from 0.6 to 0.8 mm. in 
length, and 8 to 10 occur in 5 mm. The larger form varies from 0.8 
to 1.1 mm. in length and from 0.2 to 0.3 mm. in diameter at the ante- 
rior portion. The stolon is of variable length, as shown in figures 
8a and Sc. The angle of divergence in both large and small zooecia 
is about 15°. 

While Corynotrypa ddicatula is closely related to several American 
forms, there is but one Russian bryozoan near enough to require 
detailed comparison. This is C. barberi, occurring in the Lyckholm 
beds on the island of Dago. Comparison of figures 8 and 9 will show 
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that the latter species has much larger zooBcia, expanding more ab- 
ruptly at the anterior end instead of increasing gradually in size. 
C. inflata has shorter zooecia and a greater angle of divergence, while 
C. abrupta has a still greater rate of expansion. The other Russian 
species referred to the genus, C. dissimilis and C. 8chucherti, are much 
coarser in every way. 

Occurrence. — The original types were found in the Lower Cincin- 
natian strata at Cincinnati, Ohio, but the species occurs abundantly 
in nearly all the divisions of the Stones River and higher Ordovician 
rocks of North America. It is also well represented in the Richmond 
formation now assigned to the earliest Silurian. In Russia the known 
occurrences are as follows: (1) A specimen with rather large zooecia, 
incrusting a bifoliate bryozoan, in the Wassalem beds (D3) at Uxnorm, 




FW. 9. — COBTNOTRYPA BARBEHI. a, PORTION OF THE TYPE-SPECIMEN, X9, INCRUSTING A BIFOLIATE 
BRYOZOAN; ft, SEVERAL HKSCIA, X20. MIDDLE ORDOVICIAN, OTTOSEE FORMATION, KNOXVILLE, TEN- 
NESSEE; C, PART OF A SMALL COLONY, X9, GROWING UPON A SPECIES OF HXUOLITES. EARLY SILURIAN, 
LYCKHOLM FORMATION, HOHENHOLM, ISLAND OF DAGO, ESTHONIA. 

near Reval (Cat. No. 57114, U.S.N.M.); (2) a typical example grow- 
ing upon a fragment of Rhombopora esthonix, from the Jewe lime- 
stone (Dl), Baron Toll's estate, near Jewe (Cat. No. 57505, U.S.N.M.); 
and (3) the impression of an example on the figured specimen of 
Anolotichia sacculus from the Kuckers shale (C2) at the same locality 
(Cat. No. 57506, U.S.N.M.). 

The collections of the British Museum contain numerous specimens 
of the species from American localities. 

CORYN OTRYPA BARBERI Battler. 

Text fig. 9. 

Carynotrypa barberi Bassleb, Proc. U. S. Nat. Mub., vol. 39, 1911, p. 509, text 
fig. 8. 

At first sight this species seems to be only an exceptionally large 
form of Corynotrypa ddicatula, but upon closer inspection other dif- 
ferences may be noted. These are, especially, the rapid swelling of 
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the zocecia after the stolonal portion has been left behind, and the 
marked difference between the stolon and the zooecium proper. In 
C. delicatula the angle of divergence is so small (15°), and the increase 
in the zocecial diameter so gradual that it is difficult to discriminate 
between the stolon and the zooecium proper. C. barberi, however, 
with equally slender and long stolons, has an angle of 30°, which is 
sufficient to cause the zooecium to stand out prominently. Compari- 
sons of equally magnified views of this and related species indicate 
the unusually large size of the zooecium in C. barberi, although its 
stolon has practically the same dimensions as the more delicate forms. 
The dimensions of the species are as follows: An average zooecium, 
including the stolon, is 1 mm. long and 0.23 mm. wide at its greatest 
diameter. The angle of divergence, as noted before, is 30°. 

Occurrence. — Common in the Middle Ordovician (Ottosee) shales 
in east Tennessee and southwest Virginia. Specimens indistinguish- 
able from the types occur in the Lyckholm limestone (Fl), incrust- 
ing Halysites, at Hohenholm, island of Dago, Baltic Sea. 

Holotype.—Cfit. No. 57105, U.S.N.M.; Paratype, Cat. No. 57106, 
U.S.N.M. 

One specimen from the Lyckholm limestone, island of Dago, is in 
the collections of the British Museum. 

CORYNOTRYPA INFLATA (Hall). 
Text fig. 10. 

Alectoinflata Hall, Nat. Hist. New York, Pal., vol. 1, 1847, p. 77, pi. 26, figs. 7a, 6. 

Eippoihoa inJkUa Nicholson, Pal. Ohio, vol. 2, 1875, p. 268, pi. 25, figs. 1-16. 

Stomatopora inflate Vine, Quart. Journ. Geol. Soc. London, vol. 37, 1881, p. 615. — 
Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 176, fig. 3c; Geol. 
and Nat. Hist. Surv. Minnesota, Final Rep., vol. 3, pt. 1, 1893, p. 117, pi. 1, 
figB. 13-21; Zittel's Textbook of Paleontology (Eng. ed.), 1900, p. 261, fig. 
412B. — Simpson, Fourteenth Ann. Rep. State Geologist New York for the 
year 1894, 1897, p. 597, figs. 202-204 — Ruedemann, Bull. New York State 
Mus., No. 49, 1901 [1902], p. 12, pi. 1, figs. 2, 3.— Cumings, Thirty-second 
Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 886, pi. 32, figs. 1, la. 

Corynotrypa inflata Bassler, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 515, text figB. 
12, 13, 14. 

A single specimen from the Wesenberg limestone has characters 
so typical of this abundant American form that I have no hesitancy 
in identifying it as above. The essential characters of Corynotrypa 
inflata are as follows: 

Zoarium adnate, usually upon ramose or solid bryozoans or bra- 
chiopods; zooecia typically short, pyriform, with the stolon but 
slightly developed; eight or nine zocecia in 5 mm.; angle of diver- 
gence averaging 40°. Exclusive of the stolon, a single zooecium is 
0.4 mm. long and 0.26 mm. wide. The aperture has a distinct peri- 
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stome, is direct, circular, about 0.09 mm. in diameter, and situated 
near the anterior end. 

Occurrence. — The original types came from the Trenton rocks of 
New York, where the zoarium is of more delicate growth than in the 
higher formations; but specimens of C. inflate are generally abundant 
in all of the Middle and Upper Ordovician and earliest Silurian (Rich- 
mond) formations of North America. Typical examples have been 




FlO. 10. — CORYNOTRYPA INFLATA. d AND 6, ZOARIUM, NATURAL SIZE, AND A PORTION, X9; C, THREE ZOOBCIA 
OF SAME , X 18, SHOWING THE POROUS WALL; d, A VERTICAL SECTION OF A ZOOXCIUM, X 18. LOWER PORTION 

of the Trenton formation at Cannon Falls, Minnesota, e and/, small portion of a colony, 
iNCRUsnNO Rafinesquina alternata, X9 and X18; g, outline of zckeoa, X18, showing three 

"GEMS" 8PRINGENG FROM ONE PARENT CELL. UPPER ORDOVICIAN (MaYSYILLE), CINCINNATI, OHIO. 

(After Ulrich.) 

found in the Middle Ordovician (Wesenberg) limestone (E), at Wesen- 
berg, Esthonia, Russia (Cat. No. 57115, U.S.N.M.). 

Numerous specimens from American localities are in the collections 
of the British Museum. 

CORYNOTRYPA ABRUPTA Banter. 

Text figs. 11, 12. 

Corynotrypa abrupta Bassler, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 517, text 
figs. 16, 17. 

Zoarium adnate, consisting of frequently branching, elongated, rather 
laige, clavate zooecia, much swollen at the anterior end. The tubular 
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FIG. 11— CoRYNOTRYPA ABRUPT*, a AND b t PORTIONS OF 
THE TYPE-SPECIMEN, X9 AND X20, INCRU8TING A FRAG- 
MENT of Rhtnchotrema cafaz. Richmond group, 
Iron Ridge, Wisconsin. 



proximal stolonal portion is almost threadlike, being not more than 
0.04 mm. in width. This diameter is retained until the anterior 
third or fourth is reached, when the zooecium abruptly swells, with 
an angle of divergence of 50°, and becomes rounded, with a diameter 

of 0.20 to 0.25 mm. An 
average zooecium and its 
stolon is 1.0 mm. long, but 
in individual zooecia of the 
same zoarium the threadlike 
proximal portion may range 
in length from less than 0.10 
mm. to 1 mm. The swollen 
anterior zooecial portion, 
however, is fairly constant in 
its measurements, as no devia- 
tion from a width ranging be- 
tween 0.20 mm. and 0.25 mm. , 
and a length of 0.32 mm. to 
0.40 mm. has been observed. The apertures are round, subterminal, 
bordered by a slightly elevated rim, and small, averaging only about 
0.09 mm. in diameter. 

Corynotrypa abrupia is easily distinguished from all other species 
of the genus by the narrow stolon and the very abrupt swelling of the 
zooecium proper. In related species such as C. injlata (Hall) and C. 
ddicatvla (James), the angle of divergence is less, giving a different 
shape to the zooecium as a whole. The 
extreme variation in the length of 
the narrow proximal portion is noted 
above, and is indicative of the fact 
that this part of the zooecium is the 
least stable in simple species of 
Cyclostomata. 

Occurrence. — The American speci- 
men illustrated in figure 11, upon 
which the species is based, incrusts a 
fragment of Rhynchotrema capax and 
was found in the highest beds of the 
Maquoketa shale of the Richmond 
group, at Iron Ridge, Wisconsin. The 
Russian examples assigned to the 
species were found associated with CaJapacia crihriformis Nicholson, 
Halydtes sp., Streptdasma, and other fossils of the coral bed, in the 
Lyckholm limestone (Fl), at Kertel, island of Dago. 

Holotype.-^C&t. No. 54173, U.S.N.M.; Paratype, Cat. No. 57109, 
U.S.N. M. 




Fig. 12.— Cortnotrtpa abrupta. a and b, 
portion of a zoarium, x0 and x20, in- 
crusting a crinoid column. early 
Silurian, Lyckholm formation, Kertkl, 
island of Dago, Esthonia. 
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Corynotrypa schucherti Basslkr, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 525, 
text fig. 26. 

Zoarium branching frequently, uniserial, incrusting, in the case of 
the type-specimen, an example of Streptelasma. Zooecium com- 
paratively large, averaging 1 mm. in length, irregularly club-shaped, 
the anterior half swollen, with a maximum diameter of 0.40 mm., 
tapering gradually in the posterior half to the narrowest part with a 
width of 0.15 mm., where it joins the distal end of the preceding one. 



Fig. 1 3 .—Corynotrypa schucherti. a and b, portions op the type-specimen, incrusting a Strep- 
telasma, X9j C, SEVERAL ZOOECIA OF THE SAME, X20. WESENBERG LIMESTONE (E), WSSENBERG, 
ESTHONIA. 

Apertures subterminal, surrounded by a slight border, and with a 
diameter slightly more than one-third that of the zooecium. 

This species, which is named in honor of Prof. Charles Schuchert, 
who collected the type-specimen, is related most closely to the com- 
mon American form C. injktfa, but differs conspicuously, however, 
in having larger, less regular, more elongate and less rapidly expand- 
ing zooecia. In general, C. schucherti is intermediate in its character 
between C. inflata and C. dissimilis. 

Occurrence. — Rare in the Wesenberg limestone (E) at Wesenberg, 
Esthonia. 

Hohtype— Cat. No. 57111, U.S.N.M. 

British Museum collections, one specimen. 



CORYNOTRYPA SCHUCHERTI Busier. 



Plate 6, fig. 1; text fig. 13. 
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CORYNOTRYPA DISSIMILIS (Vine). 
Text fig. 14. 

Stomatopora dissimilis Vine, Quart. Journ. Geol. Soc. London, vol. 37, 1881, pp, 
615, 616, figs. 1-8; vol. 38, 1882, p. 50.— Basslbr, Bull. 292, U. S. Geol. Surv. 
1906, p. 15, pi. 4, figs. 15-19. 

Stomatopora recta Rinouebero, Bull. Buffalo Soc. Nat. Hist., vol. 5, 1886, p. 20, 
pi. 2, figs. 15, 15a. 

Stomatopora minor Hennig, Arkivfur. Zool., Kong. Sven. Vet,-Akad. Stockholm, 

vol. 3, No. 10, 1906, p. 24, pi. 3, fig. 6. 
Aulopora, species, Hall, Nat. Hist. New York, Pal., vol. 2, 1852, pi. 50, f 

27, 29. 

Corynotrypa dissimilis Basslbr, Proc. U. S. Nat. Mus., vol. 39, 1911, p. 523, text 
fig. 23. 

The identification of this species in Russian strata is based on speci- 
mens from the Lyckholm limestone differing in no appreciable manner 





Fig. 14. — Corynotrypa dissimilis. a and 6, a typical example of the species, x» and X20, incbustoto 

THE EPITHECA OF THE BRYOZOAN DlPLOTRYPA NUMMIFORMIS. SILURIAN, ROCHESTER SHALE, LOCKPORT, 

New York; c and d, poorly preserved specimen of the species, X9 and X20, growing upon 

A SPECIMEN OF IlEUOLITES. EARLY SILURIAN, LYCKHOLM FORMATION, KeRTEL, ISLAND OF DAGO 
ESTHONIA. 

from the common Middle Silurian Corynotrypa dissimilis. The zoa- 
rium is parasitic, consisting of uniserial brandling zooecia, subcylin- 
drical or club-shaped, 0.15 to 0.20 mm. in diameter at the proximal 
end and increasing slowly to twice this width at the widest portion 
of the distal end. Average zooecia are 1.15 mm. in length, with 
5 to 6 in 5 mm.; the apertures are subterminal, bounded by a slightly 
developed, rim-like border and so large that they occupy more than 
three-fourths of the zooecial diameter. The typical form of the spe- 
cies, however, is well marked transversely by fine wrinkles or stria- 
tions. In the Russian specimens these striatums are absent entirely, 
the surface being smooth and minutely porous as in other species 
of the genus. Aside from the absence of transverse striations, the 
zooecia in these specimens show a tendency tojbe slightly larger and 
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relatively more expanded at their anterior end, differences which 
the study of more material will probably remove, and which are 
insufficient for the recognition of even a variety. 

Occurrence. — The earliest appearance of C. dissimilis is in the Lyck- 
holm limestone (Fl), at Kertel, island of Dago (Cat. No. 57112, 
U.S.N.M.). It has also been found in the Borkholm limestone (F2) 
at Borkholm, Esthonia (Cat. No. 57113, U.S.N.M.). The types of the 
species are from the Buildwas beds of the Wenlock shales, Shropshire, 
England. The species occurs also in the Silurian beds, island of Goth- 
land, where it has been given the name Stomatopora minor by Hennig. 
It is abundant in the Rochester shales at Lockport and other locali- 
ties in western New York, and at Grimsby, Ontario, and in the Os- 
good beds at Osgood, Indiana. 



The Entalophoridee comprise ramose Cyclostomata with the circu- 
lar apertures exsert and opening on all sides. The single genus 
discussed in the present paper was instituted for American Paleozoic 
forms and has been placed by some writers as a synonym of the recent 
genus Spiropora Lamouroux, but the latter, according to Ulrich, has 
a definite central axis from which the zooecia originate, while, in 
species of Mitoclema, this axis is absent and the tubes have their 
origin in the manner of ordinary ramose forms. These two genera, 
although probably closely related, exhibit the same differences dis- 
tinguishing genera in other families. 



Mitoclema Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 150; Geol. 
Surv. Illinois, vol. 8, 1890, pp. 336, 369; Geol. Nat. Hist. Surv. Minnesota, vol. 
3, pt. 1, 1893, p. 122. — Simpson, Fourteenth Ann. Rep. State Geologist New 
York for the year 1894, 1897, p. 598.— Nickles and Bassleh, Bull. 173, U. S. 
Geol. Surv., 1900, p. 22.— Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 18. 

Zoarium ramose, cylindrical, consisting of long tubular zooecia, 
which are thin-walled and prismatic in the axial region, diverge 
gradually from the center, and bend abruptly outward near the 
surface, often becoming free and much exserted ; apertures terminal, 
circular, usually arranged in regular transverse or subspiral series. 

Genotype. — Mitoclema cinctosum Ulrich. Middle Ordovician of 
Kentucky and Tennessee. 



Zoarium of small, ramose, cylindrical, frequently bifurcating 
branches, averaging 0.8 mm. in diameter. Interzoceciai surface 
smooth, minutely but clearly porous. Zooecia tubular, with rounded 
apertures, 0.15 mm. in diameter, projecting only slightly above the 
general surface of the branch, and arranged in ascending spiral rows. 



Family ENTALOPHORIM2 Reuss. 



Genus MITOCLEMA Ulrich. 



MITOCLEMA BORE ALE, new species. 

Plate 6, fig. 8; text fig. 15. 
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Measuring along one of these rows, four zooecia may be counted in a 
distance of 2 Trim, 

Mitoclema boreale is distinguished from all other species of the genus 
by the slight projection of the apertures above the zooecial surface. 

Externally the species has a great resemblance 
to Diploclema trentonense Ulrich, 1 with which I 
had at first identified it, but thin sections 
showed it to be distinct. A section across the 
end of a branch failed to reveal the bifoliate 
features characteristic of Diploclema, but 
showed instead that the zooecia proceeded 
from the center of the branches as in the type- 
species of Mitoclema. 

Occurrence. — Abundant in the Wesenberg 
limestone (E) at Wesenberg, Esthonia, where 
the figured specimens were obtained. Less 
common in the Orthoceras limestone (B3) at Port Kunda (Cat. No. 
57186, U.S.N.M.) and in the Wassalem beds (D3) at Uxnorm, 
Esthonia (Cat. No. 57185, U.S.N.M.). 
Cotypes.—C&t. No. 57184, U.S.N.M. 

One specimen from Wesenberg is in the British Museum collections. 

MITOCLEMA ? MUNDULUM Ulrich. 
Text fig. 16. 

Mitoclema t mundulum Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, 
p. 177, figs. 4 a-c; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
123, pi. 2, figB. 4-6 



Fig. 15.— Mitoclema boreale. 
Fragment or a zoarium, 
X9. Wesenberg limestone 
(E), Wesenberg, Esthonia. 





Fig. 16.— Mitoclema? mundulum. a and b, fragments, natural size, and X9; e, original of b, XI 8, 

8HOWING SURFACE CHARACTER. XEMATOPORA BED OF TRENTON, CANNON FALLS, MINNESOTA. (AFTER 

Ulrich.) d, portion of young example, X9. Kuckers shale (C2), Baron Toll's estate, near 
Jewe, Esthonia. 

A single specimen from the Kuckers shale, Baron Toll's estate, has 
all the characters of young specimens of Mitoclema? mundulum 



i Geol. Surv. Illinois, vol. 8, 1890, p. 309, pi. 53, figs. 9-9c 
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described by Ulrich from the Lower Trenton shales of Minnesota. 
Ulrich's description is as follows: 

Zoarium ramose, very small, the branches cylindrical, 0.5 or 0.6 mm. in diameter, 
with feint transverse striee or wrinkles over the spaces between the zocecial apertures. 
The latter are drawn out tube-like, about 0.15 mm. in diameter, and project strongly 
upward and outward from the surface of the small stems. Their arrangement is in 
rapidly ascending spiral series, with four or five in 2 mm. As near as can be deter- 
mined from the material at hand, the zocecial tubes diverge equally to all sides of the 
branches from an imaginary axis. 

Occurrence. — Common in the Nematopora bed of the Trenton, at 
Cannon Falls, Minnesota. Apparently rare in the Kuckers shale 
(C2), Baron Toll's estate, near Jewe, Esthonia. 

Plesiotype.— Cat. No. 57187, U.S.N.M. 

Family IDMONEHXE Busk. 

This family is represented in the Ordovician and early Silurian 
rocks by the single genus, Protocrisina, which is possibly incorrectly 
placed here. Typical Idmoneid® are most abundant in the late 
Cretaceous and Cenozoic times. 

Genus PROTOCRISINA Ulrich. 

Protocrisina Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 369. — Pocta, Syst. Sil. 
Centre Boheme, vol. 8, pt. 1, 1894, p. 16.— Ulrich, Zittel's Textbook of Paleon- 
tology (Eng. ed.), 1896, p. 262, text fig. 417.— Nicklbs and Basslbr, Bull. 
173, U. S. Geol. Surv., 1900, p. 21. 

Protocrisina is a somewhat unusual genus distinguished from all 
other genera of similar growth by the occurrence of small pores on 
both sides of the branches. The generic characters are as follows: 

Zoarium consisting of narrow, bifurcating branches, celluliferous 
on one face only; zocecia subtubular, with prominent, circular aper- 
tures arranged in intersecting diagonal series; on both faces small pores 
irregularly distributed. 

Genotype. — Protocrisina exigua Ulrich. Earliest Silurian (Rich- 
mond) of the United States, Canada, and Sweden. 

Only a single species has hitherto been recognized in this genus, but 
the collections of the United States National Museum now contain 
representatives of at least five distinct forms. The genotype was 
described from specimens obtained in the Richmond group, but the 
same species or a closely related variety was recognized in the early 
Trenton strata of New York and Canada. The latter form was 
described by Hall as Gorgoniat pemntiqva, 1 but his description and 
figures were, like many others of that early period, hardly sufficient 
for the certain identification of the species. Hall's type-specimen, 

» Nat. Hist. New York, Pal., vol. 1, 1847, p. 76, pi. 26, figs. 5a, b. 
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in the collection of the American Museum of Natural History, proves 
to belong to a valid species of Protocrisina, differing from the genotype 
in its more luxuriant growth of rigid, closely placed, remotely bifur- 
cating branches spread upon a plane. The zooecial structure is very 
similar in the two species and, although the close relationship of 
Protocrisina exigua Ulrich and P. perantiqua (Hall) is recognized, it is 
believed that the difference in growth is sufficient for specific recog- 




Pio. 17— Protocrisina exigua. a to t. Wiman's views of Crisinella ohlensis. a, fragment, 

NATURAL SIZE; 6, CELLULIFEROU8 8URFACE, X 10, SHOWING THE CIRCULAR ZOOJCIA AND ACCESSORY PORES; 
C, NONCELLULIFEROUS FACE, X10; d AND €, TWO TRANSVERSE SECTIONS, X10. BoRKHOLM DRIFT, OJLE 
MYR, ISLAND OF GOTHLAND. / TO i, ULRICH'S VIEWS OF PROTOCRISINA EXIGUA. /, TWO FRAGMENTS, 
NATURAL SIZE; Q, CELLULIFEROUS FACE, XI 8, WITH ZOOECIAL OPENINGS AND ACCESSORY PORES; h, NON- 
CELLULIFEROUS SIDE, XI 8, WITH PORES; f, TRANSVERSE SECTION, X18. FERNVALE LIMESTONE OF RICH- 
MOND group, Wilmington, Illinois. 

nition. This same close relationship between Black River or early 
Trenton and Richmond species has been noted in a number of 
instances. Three well-marked new species are known. The first is 
described in the present work as Protocrisina ulrichi, while the sec- 
ond and third, which await description, are not uncommon in the 
Nematopora bed of the Trenton in Minnesota, and in the Middle 
Ordovician (Ottosee) shales of eastern Tennessee, respectively. 
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PROTOCRISINA BXIGUA Ulrich. 



Text fig. 17. 



Protocrisina exigua Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 405, pi. 29, figs. 
4-4c; pi. 53, figs. 11-11*; Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 
262, text fig. 417. — Cuminos, Amer. Journ. Sci., ser. 4, vol. 20, 1905, pi. 7, 
fig. 53. 

Crisinella oeilensis Wiman, Bull. Geol. Inst. Univ. Upsala, vol. 5, pt. 2, 1902, p. 
181, pi. 6, figs. 12-16. 

In the small bryozoan fauna described by Wiman from drift bowl- 
ders of the Borkholm formation is a species, Crisinella cdlensis so 
similar to the American Protocrisina exigua that I am forced, even in 
the absence of specimens, to consider them synonymous. The 
figures of both IHrich's and Wiman's species are reproduced here, 
and show at a glance their practical identity. Indeed, the only dif- 
ference to be observed is that Wiman has omitted the small pores on 
his figure of the noncelluliferous side, although he shows them dis- 
tinctly on the other face. These pores are so easily overlooked that 
their omission is probably due to faulty observation rather than to 
real absence. 

The original description of Protocrisina exigua is as follows: 

Zoarium ramose; branches slender 0.6 mm. wide, 0.3 to 0.45 mm. thick, dividing 
dichotomously at a very acute angle at intervals varying from 2 to 7 mm. Cel- 
luliferous side strongly convex, smooth, with four, occasionally only three, series 
of zooecia. Reverse faintly convex, flattened or slightly concave in the central part, 
finely striate, the striae often minutely granulose. Zooecia subtubular, thin-walled 
within, with prominent tubular mouths. Apertures subcircular, 0.09 mm. in diameter, 
5 or 5} in 2 mm. vertically; arranged in oblique rows. A small number of circular 
pores, 0.04 mm. in diameter, are scattered over both the reverse and cellulif erous faces. 

Occurrence. — Common in the Fernvale shales of the Richmond 
group in Illinois and other States where these strata outcrop. The 
European examples were obtained from drift bowlders of the Bork- 
holm limestone (F2) at Ojle Myr, island of Gothland. 

Specimens from American localities are in the collections of the 
United States National Museum and the British Museum. 



Zoarium of ramose, slender branches, averaging 0.4 mm. in width, 
dividing dichotomously at rather regular intervals of about 4 mm. 
and at an angle averaging 35°. Celluliferous side slightly convex, 
with two rows of quite regularly arranged zooecia, noncelluliferous 
side smooth and flattened with a distinct sulcus along its mid-length. 
Zooecial apertures oval, 0.15 mm. in their longer diameter, arranged 
alternately in distinct diagonal and also longitudinal rows; measur- 
ing longitudinally, 5 to 6 zooecia in 2 mm. The accessory pores are 
extremely small, circular to elongate, and are abundant on both sides 



PROTOCRISINA ULRICHI, new tpedM. 

Plate 12; text fig. 18. 
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of the zoarium. On the celluliferous face they are almost entirely 
restricted to the middle length and occur in a unilinear series. The 
same restriction to the mid-length is present on .the noncelluliferous 
face, where, however, the pores open at the bottom of a sulcus 

extending the full length of the 
branch. Occasionally a few of 
the same pores are found outside 
of this middle line. 

The above description ap- 
plies to the normal or average 
branches. Old examples show 
greatly thickened stems with the 
regular arrangement of the 
zooecial apertures and accessory 
pores quite indistinct. When 
compared with other members 
of the genus, the common occur- 
rence of the pores along a middle 
line is the most distinctive char- 
acter of P. vlrichi, but other fea- 
tures are the large size of the aper- 
tures and their regular arrange- 
ment in two longitudinal rows, 
the Kuckers shale (C2), Baron 





Flo. 18.— Pbotocrisdta ulrichi. a, portion or a 

ZOARIUM, NATURAL SIZE; b, ANOTHER FRAGMENT, 
SHOWING THE NONCELLULIFEROUS SIDE, NATURAL 
SIZE, AND ENLARGED EIGHT DIAMETERS. THE 
MEDIAN ROW OF FORES IS MOST CONSPICUOUS; 
C, CELLULIFEROUS SIDE OF ANOTHER FRAGMENT, 
X 8, EXHIBITING THE REGULAR ARRANGEMENT OF 
THE ZOOOA AND ACCESSORY PORES. KUCKERS 

shale (C2), Baron Toll's estate, Esthonia. 

Occurrence. — Not uncommon in 
Toll's estate, near Jewe, Esthonia. 
Cotypes. - Cat. No. 57138, U.S.N.M. 
British Museum collection, three specimens. 

Family CERAMOPORIDiE UMch. 

This very characteristic family of Bryozoa is well represented in 
the Russian deposits by new or described species of all its genera save 
two unusual types, CeramophyUa and ChiloporeUa, each of which is 
known only from a single species. In America, specimens of cera- 
moporoid bryozoans are often exceedingly abundant, but the collec- 
tions from Russia have yielded comparatively few examples of the 
rather numerous species determined. This, however, may be due 
to a lack of systematic collecting rather than to actual scarcity of 
material. The family is one of the most important of Paleozoic 
bryozoans and is undoubtedly the progenitor of the equally important 
Fistuliporidae, so prolific in Silurian, Devonian, and Mississippian 
rocks. The Ceramoporidae are sparsely represented in the Silurian 
and the family is essentially an Ordovician one. 

Externally a ceramoporoid may be identified by its more or less 
oblique aperture with a portion of its margin elevated into an over- 
arching hood known as the lunarium. This elevated portion accen- 
tuates the oblique aspect of the aperture and often gives an imbri- 
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cated appearance to the zooecia. The internal structure in the 
family is equally characteristic, in fact, so much so that the term 
"ceramoporoid structure" has its own definite meaning. Thin sec- 
tions, magnified 20 or more times, show that the cell walls are 
minutely porous and are composed of irregularly laminated and 
intimately connected tissue. Microscopic examination is, however, 
not necessary for a preliminary determination of a ceramoporoid 
because the intimately connected tissue forming the cell walls, from 
its very nature, will show no distinct fracture. If a trepostomatous 
bryozoan be broken, the fracture will be clean-cut and clear, sepa- 
rating adjoining cells, but in the case of a ceramoporoid, the break 
will proceed through or across the walls indiscriminately, and present 
a dull, structureless surface such as would be produced in an amor- 
phous body. This style of fracture, however, is not limited to the 
Ceramoporidse but is present in the Fistuliporidje and all the families 
referred to the Cyclostomata. Undoubtedly this order of Bryozoa 
must have had a different chemical composition from other orders 
like the Trepostomata. The latter seem to contain more crystalline 
calcite in their structure, while the Cyclostomata apparently have 
more corneous material as a part of their skeleton. Certain genera, 
Ceramopora, especially, distinctly show large pores piercing the walls 
and thus connecting adjoining zooecia and mesopores. Good ex- 
amples of such connecting pores are illustrated on the following pages. 
The zooecia in the different members of the family are sometimes in 
contact but more frequently they are separated by more or less 
irregularly shaped mesopores which are free from any connecting or 
strengthening tissue. The Fistuliporid®, on the other hand, may be 
said to differ principally in having the inter-zooecial spaces occupied 
by vesicular tissue. Such vesicular tissue, although poorly devel- 
oped, is shown in the primitive fistuliporoids described on later pages 
as Fistvlipora primseva and CJiUotrypa immature. 

Various methods of growth obtain in the Ceramoporidae, and in 
some cases the shape of the zoarium constitutes a good generic char- 
acter. Another genus, on the contrary, may include a variety of 
forms of growth, in which case it must be distinguished by other 
features such as the development and shape of the lunarium, the 
occurrence of minute tubules traversing the lunarium lengthwise, 
and the presence or absence of mesopores. These distinctive features 
are cited under the discussion of the individual genera. The chief 
characters of the family have been described by Nickles and Bassler 
as follows: 

Zoarium variable; maculae or clusters of mesopores or of zooecia larger than usual 
at regular intervals; zooecia tubular, at first prostrate, continue obliquely or directly 
to the surface, often with a few diaphragms; apertures commonly oblique, provided 
with a lunarium; mesopores generally present, always irregular and usually without 
diaphragms; walls minutely porous, formed of intimately connected and irregularly 



laminated tissue. 

92602°-^Bull. 77—11- 
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Genus CERAMOPORA Hall. 



Ceramopora Hall, Amer. Journ. Sci., ser. 2, vol. 11, 1851, p. 400; Nat. Hist. 
New York, Pal., vol. 2, 1862, p. 168.— Pictbt, Traite de Pal., vol. 4, 1857. 
p. 170. — Eichwald, Lethsea Roeerica, vol. 1, 1860, p. 412.— Zittel, Hand- 
buch d. Pal., 1880, p. 617.— Vine, Quart. Journ. Geol. Soc. London, vol. 36, 
1880, p. 358.— Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 
156. — Foer8TB, Bull. Sci. Lab. Denison Univ., vol. 2, 1887, p. 169.— Hall 
and Simpson, Nat. Hist. New York, Pal., vol. 6, 1887, p. xviii.— James and 
James, Journ. Cincinnati Soc. Nat. Hist., vol. 11, 1888, p. 36. — Miller, 
North Amer. Geol. and Pal., 1889, p. 296.— Ulrich, Geol. Surv. Illinois, 
vol. 8, 1890, pp. 380, 462.— Pocta, Syst. Sil. Centre Boheme, vol. 8, pt. 1, 
1894, p. 112.— Ulrich, Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 
267. — Simpson, Fourteenth Ann. Rep. State Geologist New York for the year 
1894, 1897, p. 563.— Nicklbs and Bassler, Bull. 173, U. S. Geol. Surv., 
1900, p. 23.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 18.— Hennig, 
Archiv. fur Zool., vol. 4, No. 21, 1908, p. 1. 

This, the typical genus of the family, is sparsely represented in 
American deposits, where, however, all the valid species so far 
described occur in the Silurian. The discovery of several undoubted 
forms in the Russian Ordovician is, however, only in line with what 
would be expected of the geological distribution of the genus. A 
number of genera were represented in the species originally assigned 
to Ceramopora by Hall and others, but in 1890 Ulrich 1 restricted 
the genus to the type species C. imbricata, making its discoidal growth, 
peculiar spongy basal tissue in connection with the indefinite wall 
structure, large mural openings, and absence of diaphragms, the 
characteristic features. Since that time additional species have 
been discovered so that at present growth in the genus may be free, 
discoid, lamellate, massive, or incrusting, the basal spongy layer may 
be absent and diaphragms may or may not occur. In addition to 
the ceramoporoid structure, the diagnostic features of the genus are, 
externally, the occurrence of large, irregular zoo&cia, comparatively 
large and equally irregular open mesopores, prominent but often 
poorly defined lunaria, and, internally, the presence of especially 
large openings in the walls, allowing communication between the cells. 
While this delimitation of the genus seems rather indefinite when 
compared with more sharply defined genera in the family, the very 
irregularity of the lunarium, zooecium, and mesopores, gives such an 
unusual aspect to a zoarium that species may be determined with- 
out much trouble. Indeed, the recognition of a species of Ceramopora 
is a matter more readily performed by a study of actual specimens 
than by its description. 

Qenotype. — Ceramopora imbricata Hall. Niagaran of the United 
States and Canada. 



* Geol. Surv. Illinois, vol. 8, pp. 880, 462. 
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CBRAMOPORA SPONOIOSA, new species. 



Text fig. 19. 



Zoarium a small, explanate mass several centimeters in diameter 
and less than 5 mm. thick. Celluliferous surface smooth; noncellu- 
liferous basal side lined with a strongly wrinkled epitheca. The 
maculae in young expansions are small, slightly depressed areas from 
which the zooecia radiate; in old examples they are represented by 
clusters of irregular, thick-walled mesopores. Zooecia large, 4 to 5 in 2 
mm., irregularly polygonal in outline, with occasional mesopores. 
Walls of both zooecia and mesopores irregular in shape and thickness. 



Fig. 19.— Ceramopora spongiosa. a, portion of a zoarium, natural size, showing concentric 

RINGS OF EPITRECA; 6 AND C, TANGENTIAL 8ECTION, X9, AND PORTION OF SAME, X20, SHOWING THE 
NUMEROUS CONNECTING PORES; d, TANGENTIAL SECTION OF THREE ZOOZOA, X20, EXHIBITING STRUCTURE 
OF WALLS AND OF THE LUNARIUM; t AND /, VERTICAL SECTIONS, X9 AND X20, WITH TABULATION AND 
CONNECTING PORES. WaSSALEM BED8 (D3), UXNORM, ESTHONIA. 

Lunarium of considerable size but so irregular in old specimens that 
it can hardly be separated from the equally irregular zooecial wall. 
In young examples the relations of the zooecia, mesopores, and lunaria 
are more clearly shown. Here the zooecium is more rounded and has 
a distinct, slightly elevated, hood-shaped lunarium overarching the 
proximal fourth of the zooecial cavity. Mesopores are represented in 
such specimens by shallow pit-like depressions just behind the 
lunarium. 

While a considerable variation is shown at the surface of speci- 
mens according to their age, the internal characters of the species 
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are more constant. The most obvious feature of thin sections is the 
unusual number and size of the connecting pores, which give almost 
a spongy aspect. The views seen in tangential sections are shown in 
figure 19 b, c, d, where it may be noticed that the lunarium is not 
clearly outlined from the rest of the zooecial wall. The mural pores 
are perhaps shown more clearly in vertical sections, especially under 
a high power of magnification, as in figure 19/. A few delicate 
diaphragms placed irregularly are developed in the tubes. 

Ceramopora spongiosa is the oldest known species of the genus 
and differs from all other forms in its few meso pores, large, indistinct 
lunarium, and numerous connecting pores. 

Occurrence. — Not uncommon in the Wassalem beds (D3) at 
Uxnorm, near Reval, Esthonia. 

Holotype.— Cut. No. 57189, U.S.N.M. 

Thin sections of the type-specimen are in the collections of the 
British Museum. 

CERAMOPORA UfVBNUSTA, new species. 

Plate 6, fig. 3; text fig. 20. 

This bryozoan presents the most unusual surface characters of 
any species known to me, indeed, the zooecial and mesopore walls 
are so irregular and bear so many knob-like acanthopores or granules 
that specimens show considerable resemblance to certain sponges or 
to stromatoporoids. This unusual appearance pertains only to the 
mature portions of the zoarium, for young specimens have the usual 
imbricated cells and lunaria of a ceramoporoid. 

The zoarium is incrusting; the type-specimen, an expansion over 
5 cm. long, is growing upon a large gastropod, while other examples 
are incrusting ramose bryozoans. The zooecial surface is smooth, 
with distinct maculae of thick-walled mesopores distributed at inter- 
vals of 4 to 5 mm. The zooecia are large, 3 to 4 in 2 mm., direct, and, 
except in young stages, show little trace of a lunarium. The aper- 
tures are irregularly rounded and are frequently indented by the 
expanded zooecial walls. The latter are thick but the thickness varies 
on account of the presence of numerous large, granular-like acantho- 
pores. Whenever one of these structures is developed, the walls 
expand to accommodate it, thus giving the irregular or indented effect 
seen at the surface and in tangential sections. Such granules or 
modified acanthopores are known in a number of ceramoporoids, 
especially in certain species of CeramoporeUa, but they are unusually 
well developed in the present form. Mesopores are numerous and 
sometimes isolate the zooecia completely. 

Tangential sections bring out particularly the thick, irregular cell 
walls and the numerous large granules or acanthopores. The luna- 
rium, although scarcely distinguishable, is represented in such sec- 
Digitized by Goode 
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tions by a slight thickening of the wall. The cell walls are unusually 
contorted in the macular spaces, which, as shown in figure 20 a, are 
composed almost entirely of mesopores. Vertical sections show the 
usual short, immature region with thin walls bending gradually into 
the thick walled mature zone. Diaphragms are absent in all of the 
sections studied. 

The incrusting zoarium, thick-walled, irregularly rounded zooecia 



Fig ..20.— Ceramopoba invenusta. a, TANGENTIAL section, X20, THROUGH a macula and neighbor- 
ing ZOOSCXA; b, TANGENTIAL SECTION, X20, SHOWING THE IRREGULAR ZOOSOA AND NUMEROUS GRANULES 
OR ACANTHOPORES; C, VERTICAL SECTION, X20, THROUGH A ZOARIUM EXHIBITING THE CHARACTERISTIC 
COMMUNICATION PORES. WeSENBERG LIMESTONE (E), WSSENBERG, ESTHONIA. 



with large granular structures, indenting the aperture, gives an aspect 
to the present form quite different from any other species of the genus. 

Occurrence. — Not uncommon in the Wesenberg limestone (E) at 
Wesenberg, Esthonia. 

Holotype.—Cfit. No. 57190, U.S.N.M. 

A fragment of the type-specimen and thin sections are in the collec- 
tions of the British Museum. 



Externally this new form has less resemblance to Ceramopora than 
the two species just described; but thin sections bring out the char- 
acteristic ceramoporoid structure, and especially numerous connect- 
ing mural pores. The type-specimen is a flat, epithecated expansion, 
consisting of two superposed layers of zooecia, as shown in figure 21a. 
The celluliferous face bears the apertures of large polygonal zooecia, 
nearly always completely isolated by numerous irregularly polygonal 
mesopores. The poriferous side is smooth, but exceptionally large 
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CERAMOPORA INTBRCELLATA, new species. 



Plate 6, fig. 2; text fig. 21. 




80 BULLETIN 77, UNITED STATES NATIONAL, MUSEUM. 

maculae composed entirely of mesopores are present at intervals of 
5 mm. A portion of a macula with several zooecia and their interven- 
ing mesopores is shown on plate 6, figure 2. A lunarium occupying 
about one-fifth of the apertural wall is present, but it is little elevated 
and is hardly distinguishable either at the surface or in thin sections. 
An average zooecium is 0.40 mm. in diameter and three may be counted 
in a distance of 2 mm. 

The essential internal characters are believed to be shown in the 
accompanying figures. After leaving the immature region, which, 
as in other incrusting or lamellate ceramoporoids, is quite short, the 
zooecial walls thicken and numerous connecting pores are developed. 



b 




FlG. 21.— CSRAM OPORA INTERCELLATA. a, EDGE VH¥ OF THE FRAGMENTARY TYPE, XI; b AND C, TANGEN- 
TIAL SECTION, X20, AND A PORTION, X35, EXHIBITING THE INDISTINCT LUNARIUM AND CONNECTING PORES; 
d, VERTICAL SECTION, X20, THROUGH ONE LAYER OF THE ZOARIUM. LYCEHOLM LIMESTONE (Fl), 
HOHENHOLM, ISLAND OF DAGO, ESTHONIA. 



A few thin diaphragms are inserted in both the zooecial tubes and the 
mesopores. The connecting pores are equally conspicuous in the 
tangential section, where also the lunarium may be detected as a 
slight thickening of the posterior portion of the zooecial wall. 

The lamellate growth, large, angular zooecia, isolated by numerous 
mesopores, and the large maculae, are characters so different from 
other species of Ceramopora that comparison is unnecessary. 

Occurrence. — Apparently rare in the Lyckholm limestone (Fl) at 
Hohenholm, island of Dago. 

Holotype.— Cat. No. 57191, U.S.N.M. 

A thin section of the type-specimen is in the collections of the 
British Museum. 
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Genus CERAMOPORELLA Ulrich. 

CeramoporeUa Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 6, 1882, p. 156. — 
Miller, North Amer. Geol. and Pal., 1889, p. 297. — Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, pp. 380, 464; Geol. and Nat. Hist. Surv. Minnesota, vol, 
3, pt. 1, 1893, p. 328.— Pocta. Syst. Sil. Centre Boheme, vol. 8, pt. 1, 1894. 
p. 15.— Ulrich, ZitteFs Textbook of Paleontology (Eng. ed.), 1896, p. 
267. — Simpson, Fourteenth Ann. Rep. State Geologist New York for the 
year 1894, 1897, p. 564.— Nicklrs and Basslbr, Bull. 173, U. S. Geol. Surv., 
1900, p. 23.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 20.— Cumings, 
Thirty-second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 742. 

Zoarium of incrusting layers, which by superposition may form 
masses; zooecia short, tubular with thin walls; apertures oval, ob- 
lique, the lunarium forming a hood; mesopores abundant, often com- 
pletely encircling the zooecia. 

Genotype. — CeramoporeUa distinda Ulrich. Upper Ordovician 
(Eden and MaysviDe) of the Ohio Valley. 

Until recently this genus has included all of the parasitic Ordovi- 
cian ceramoporoids, but the discovery of the foregoing Russian 
species of incrusting, although otherwise typical Ceramopora in Ordo- 
vician strata, causes this conception to be modified. CeramoporeUa 
includes two well-marked sections or groups of species, one in which 
the zocecia are inclined to be rhomboidal or polygonal in outline and 
more or less in contact, and another with rounded or ovate apertures 
and numerous mesopores. One or more distinct species of each sec- 
tion usually occur in each of the Ordovician formations, while a few 
species are of such generalized types of structure that they range 
through several formations and can be distinguished at best only as 
varieties. The new variety following belongs to the latter category. 

CERAMOPORELLA GRANULOSA MINOR, now variety. 

Text fig. 22. 

In 1890 Ulrich described a new species of CeramoporeUa from the 
Fernvale shale division of the Richmond group, at Wilmington, Illi- 
nois, naming it C. granulosa 1 because of the numerous, acanthopore- 
like granules occurring in the walls. Further study has shown that 
this same species, variously modified, occurs in most of the Ordovi- 
cian formations commencing with the Black River. Only one of 
these varieties has received a name, but all of them differ from the 
type form in minor details only. Thus, the present form differs only 
in having slightly smaller zooecia and fewer granules. 

In the species itself as well as in the varieties, the zoarium is in- 
crusting a foreign body and by the superposition of several layers 
forms masses of some size. The zoarial surface is smooth and granu- 
lose, with the usual maculae. Zooecial apertures oval, opening at the 

i Oeol. Surv. Illinois, vol. 8, p. 466, pi. 41, figs- 2, 2 a. 



Digitized by 



82 



BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



surface directly, from 0.2 to 0.3 mm. in diameter, about 6 in 2 mm. 
Numerous small mesopores are present among the zooecia and usually 
isolate them. Lunarium narrow but prominent, occupying one- 
fourth to one-third of the wall's circumference. Thin sections show 
the usual laminated wall tissue of the Ceramoporidse. The granules 
or acanthopore-like structures are most pronounced in tangential 
sections. 



Fig. 22.— Cebaxoporella granulosa minor, e, tangential section, X20, showing few granules 

AND GENERAL ARRANGEMENT OF ZOCECIA AND MESOPORES; b, VERTICAL SECTION, X20, THROUGH A SINGLE 
LATER OF ZOCECIA. JEWE LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 

Occurrence. — The new variety minor is described from specimens 
occurring in the Jewe limestone (Dl), Baron Toll's estate, near Jewe. 
It is also known from the Wassalem beds (D3) at Uxnorm, Esthonia, 
and from the Black River (Decorah) shales of Minnesota. 

Holotype.—C&t. No. 57192, U.S.N.M. 

The collections of the British Museum contain a specimen from the 
Jewe limestone, Baron Toll's estate. 



Zoarium incrusting, forming expansions several millimeters thick 
and as many centimeters in width. Surface smooth but with clusters 
of larger zooecia from which the ordinary ones radiate. Zooecia with 
moderately thick walls; apertures subrhomboidal to irregularly polyg- 
onal, oblique on account of the small but distinct overarching 
lunarium. Zooecia arranged in rather regular radiating series about 
the macul»; five zooecia in 2 mm. Mesopores few, often entirely 
absent. 

The most conspicuous feature of thin sections is the unusual thick- 
ness and distinctness of the lunarium, characters which are not so well 
shown at the surface. In vertical sections the zooecial tubes are 
prostrate and thin-walled in the axial region, but thicken and show the 
characteristic laminated wall structure in the peripheral zone. Both 
regions are without diaphragms. 

Although closely allied to several American Ordovician species, 
such as CeramoporeUa ohioensis (Nicholson) and C. whitei (James), the 
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CERAMOPORELLA UXNORMENSIS, new species. 



Text fig. 23. 
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present form may be distinguished by its unusually thick and dis- 
tinct lunarium. The type-specimen is in such condition that the 
surface could not be figured, but by slight etching, such a view as 
shown in figure 23a is obtained. 



a 




Fig. 23.— Cz&amopobxlla uxnobmsnos. a and b, tangential motion, X20 and X35, illustrating 

TBS 8HAFB OF KMEOA AND THE THICK LUNAEIUM; C, VERTICAL SECTION, X20. WA88ALEM BEDS (D3), 
UXHORM, ESTHONIA. 



Occurrence. — Apparently rare in the Wassalem beds (D3) at 
Uxnorm, Esthonia. 
Hdotype.—C&t. No. 57194, U.S.N.M. 

Thin sections of the type-specimen are in the collections of the 
British Museum. 

Genus CCELOCLEMA Ulrich. 

Caloclema Ulrich, Journ. Cincinnati Soc. Nat Hist., vol. 5, 1882, p. 137; vol. 7, 
1884, p. 49. — Nickles and Babsleb, Bull. 173, U. S. Geol. Surv., 1900, pp. 24, 
211.— Bassleb, Bull. 292, U. S. Geol. Surv., 1906, p. 21.— Cumings, Thirty- 
second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 742. 

Diamesopora (part) Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 380, 467; Geol. 
Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 330. 

Diamesopora Ulbich, Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 268. 

Zooecia very much as in CeramoporeUa but differing in forming a 
zoarium of ramose, hollow branches lined internally with a striated 
epitheca. 

Genotype. — Diamesopora vaupdi Ulrich. Upper Ordovician (Eden) 
of the Ohio Valley. 

This genus is readily distinguished from related members of the 
Ceramoporidae by its zoarial characters. Five species have been 
described from the American Ordovician and Silurian deposits, while 
at least three new forms await description. The following new 
species is closely related to one of the undescribed American Middle 
Ordovician forms, but differs from this as well as all other species of 
the genus in its larger zooecia and unusually thick walls. 
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CXELOCLEMA CRASSIMURALE, new species. 

Plate 7, fig. 12; text fig. 24. 

This new species is founded upon a single fairly well preserved 
specimen 18 mm. long and 5 mm. in diameter. The zocecial layer 
averages a millimeter in thickness, while the axial tube, now filled 
with clay, varies from 1 to 1.5 mm. in diameter. The zooecial 
apertures are rather large, 4 in 2 mm. measuring along their greater 
length, and are irregularly oval in shape. Maculae are present at 
regular intervals, and form depressed spaces from which the zocecia 
radiate somewhat irregularly. Mesopores are numerous, small, and 
very irregular in shape and position. Both zocecia and mesopores 



FlG. 24. — COZLOCLEMA CRA8SJM URALS . 0, FRAGMENT OF A ZOARIUM , NATURAL SIZE, WITH END VIEW OF 
THE SAME SHOWING THE CENTRAL TUBE; 6, TANGENTIAL SECTION, X20, EXHIBITING THE THICKNESS OF 
WALLS, OBSCURE LUNARIUM, AND SMALL, IRREGULAR MESOPORES; C, VERTICAL SECTION, X20, THROUGH 
ONE SIDE OF A ZOARIUM. JEWS LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 



have unusually tliick walls. The lunarium is inconspicuous both at 
the surface and in thin sections. 

Although closely related to the typical forms of the genus, C. crassv- 
murale proves upon comparison to have larger zocecia and thicker 
walls than any described form. None of the associated bryozoans 
has a central tube, and tliis fact alone will aid in its determination. 

Occurrence. — Rare in the Jewe limestone (Dl), Baron Toll's estate. 
Specimens which are believed to represent the parasitic base of this 
species have been found in the Jewe limestone associated with the 
type-specimen, and also in the Wassalem beds (D3), at Uxnorm. At 
the latter locality no specimens of the erect, hollow stems have been 
noted. 

Holotype.— Cat. No. 57195, U.S.N.M. 

British Museum's collections, thin section of the type-specimen. 
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CCBLOCLEMA LACINIATUS (Eichwald). 

Text fig. 25. 

Ccenites laciniatus Eichwald, Lethsea Roesica, vol. 1, I860, p. 459, pi. 27, fig. 9. 

Eichwald has given two figures, here reproduced, of a ceramopo- 
roid biyozoan from the "calcaire k schiste argileux inflammable, " 
which I have little hesitancy in identifying as a species of C&lodema 
occurring in the Kuckers shale. His description cites the type-speci- 
men as an incrusting lamella with the surface irregularly undulating. 
The specimens before me agree exactly with 
Eichwald's figure of the zocecia, and, more- 
over, appear to be incrusting, undulating 
lamellae, but careful examination showed 
that they represent in reality the flattened 
sides of a hollow, tubular, ramose zoarium. 
Such zoaria spread out at their base into an 
incrusting expansion, and it is possible there- 
fore that Eichwald's type represents the base 
instead of the flattened branch. At any rate, 
I believe that the recognition of Canites 
laciniatus as a species of Ccdoclema is in keep- 
ing with the facts. 

The internal structure, although poorly pre- 
served in the specimens studied, agrees in all respects with that of 
typical Ccdoclema. The zooecial apertures as shown in Eichwald's 
enlargement of the surface, are arranged in diagonal rows with a dis- 
tinct, although little arched, lunarium. Measuring along one of these 
rows, four zooecia occur in 2 mm. The hollow zoarium of this species, 
when uncrushed, is about 5 mm. in diameter; the zooecial layer itself 
is less than 0.5 mm. thick. 

Occurrence. — Apparently rare in the Kuckers shale (C2) at Erras 
and Reval, Esthonia. (Cat. No. 57197, U.S.N.M.) 

Genus CREPIPORA Ulrich. 

Crejripora Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 157. — Miller, 
North Amer. Geology and Paleontology, 1889, p. 299.— Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, pp. 380, 469; Geol. and Nat. Hist. Surv. Minnesota, vol. 
3, pt. 1, 1893, p. 322.— Pocta, Syst. Sil. Centre Boheme, vol. 8, pt. 1, 1894, 
p. 15.— Ulrich, Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 268.— 
Simpson, Fourteenth Ann. Rep. State Geologist New York for the year 1894, 
1897, p. 566. — Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, 
p. 23.— Hennig, Archiv fur Zool., vol. 4, No. 21, 1908, p. 9. 

Zoarium incrusting lamellate or massive, or in one species form- 
ing hollow branches; zocecia long, tubular, thin-walled, with dia- 
phragms; apertures angular or subpyriform, lunarium not over- 
arching, its ends usually projecting; mesopores generally restricted 
to the maculae, which are elevated or depressed. 
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FlG. 26.— CCELOCLEMA LACINIA- 
TUS. a, ElCHWALD'S TYPE- 
SPECIMEN, NATURAL SIZE, OF 
COENTTES LACINIATUS; 6, SUR- 
FACE OF THE SAME, ENLARGED. 

Kuckers shale (C2), Estho- 
nia. (After Eichwald.) 
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Cenotype. — Crepipora simvlans Ulrich. Upper Ordovician (Mays- 
ville) of the Ohio Valley. 

Crepipora is closely related to the genus Ceramoporella, incrusting 
forms of the former being very similar to such species as Ceramoporella 
uxnormen8i8 described on page 82. Perhaps the most obvious generic 
difference is the practically complete restriction of the mesopores to 
the maculae in Crepipora, although other equally good characteristics 
are the more direct zooecial apertures, the better developed maculae, 
and the greater distinctness of the lunarium. 

The zoarial growth in Crepipora varies from thin, incrusting sheets 
to solid massive or hemispherical, and in one case regular hollow 
branches. The surface shows thin-walled, erect, rhomboidal to polyg- 
onal zooecia, each having a small but distinct lunarium on the proxi- 
mal edge. Maculae of mesopores developed at regular intervals are a 
feature of the surface, where they appear as minutely porous elevations 
or depressions. In thin sections the maculae and lunaria are most 
evident, although the ceramoporoid structure described under the 
discussion of the family is likewise conspicuous. 

At least 15 new or described American species of Crepipora are 
known, and these, in addition to the three new forms here defined, 
make the genus one of the more prolific members of the Ceramoporidae. 
The three Russian forms have little relationship with each other 
specifically, but are good examples of the range of structure in the 
genus. The first, C. schmidti, is closely related to the genotype 
C. simvlans, from the middle Cincinnatian strata of the United 
States, differing particularly in having considerably larger zooecia. 
The second species is unusual in the irregular angularity of its zooecia, 
its very distinct crescentic lunarium, and the unusual development 
of mesopores. C. incrassata has particularly thick walls, but a quite 
unusual character seen only in this species, so far as known, is the 
rounded, ovicell-like structure noted in the thin sections of the type- 
specimen. 

The occurrence of these cystlike bodies in an undoubted species of 
Crepipora is of great interest in its bearing upon the zoological posi- 
tion of the ceramoporoids and related monticuliporoids. These two 
groups, together with the fistuliporoids, have been assigned to the 
alcyonarian corals by most writers, but with the present discovery in 
Crepipora, ovicell-like structures are now known to occur in repre- 
sentatives of each group. This fact, together with others indicating 
the bryozoan relations of these disputed organisms, will be discussed 
in another paper at a later date. 
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CRBPIPORA SCHMIDTL, now ip«ciM. 



Text fig. 26. 



Cfr. Crepipora sxmulans Ulkich, Geol. Surv. Illinois, vol. 8, 1890, p. 470, ph 39, 
figs. 4, 4a; pi. 40, figB. 3, 3a; text fig. 86, p. 320. 

This species is represented in the collections by only the type- 
specimen, which is a small, well-developed zoarium incrusting a 
gastropod. Although variable in this respect, the greatest thickness 
of this zoarium does not exceed 2 mm. Other specimens undoubtedly 
will show a greater thickness of the individual crust or will be made 
up of a number of crusts growing successively upon each other. The 
maculae are indistinctly marked in the specimen at hand, but, as in 
similar incrusting species, they are composed of clusters of meso pores 
surrounded by slightly larger zooecia. Zooecial apertures compara- 
tively large, direct, rhomboidal to subpolygonal in shape, averaging 
0.4 mm. in their greater diameter; wails of zooecia thin. Four to 



Fig. 28.— Crbpipora schmidti. a, vebtical section, X20, showing laminated wall steuctube; b, 

TANGENTIAL 8ECTION, X20, WITH SIMPLE POLYGONAL ZOOOA AND CBESCENTIC LUNAEIA. J EWE LIME- 
STONE (Dl), Baron Toll's estate. 

five zooecia may be counted in a length of 2 mm. Lunarium well 
marked at the surface where it overarches the aperture slightly, 
occupying about one-fifth of the wall, but not extending into the 
zooecial cavity. The lunarium is quite distinct in tangential sections 
but shows no additional characters to those noted at the surface. 
Vertical sections exhibit a very short, thin-walled, immature zone in 
which the zooecia are prostrate, and a longer mature region where 
they are direct and have thicker walls. Diaphragms are thin and 
very few or wanting entirely. 

The chief difference between this new species and the closely related 
American form, Crepipora simvdans Ulrich, lies in the size of the 
zooecia. C. schmidti has four to five zooecia in 2 mm., while C. simu- * 
lans has seven in the same distance, thus making the diameter of the 
former about one-half again as great. Another incrusting Russian 
species, Crepipora lunatifera, from the Wesenberg formation, differs 
in having still larger zooecia, more distinct crescentic lunaria with 
their ends projecting into the zooecial cavity, and zooecia of an irregu- 
larly angular shape. 
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The specific name is in honor of the late Dr. Friedrich von Schmidt, 
in appreciation of his life-long work upon the geology and paleontology 
of the Russian Ordovician. 

Occurrence. — Apparently rare in the Jewe limestone (Dl), Baron 
Toll's estate, near Jewe, Esthonia. 

Holotype.— Cat. No. 57198, U.S.N.M. 

CREPIPORA LUNATIFERA, new species. 

Text fig. 27. 

Zoarium forming a broad but thin crust upon foreign objects, with 
the individual layers less than a millimeter in thicjoiess. The type- 
specimen consists of several fragmentary zooecia incrusting an exam- 




PlO. 27.— CREPIPORA LUNATIFERA. a, THE TYPE-SPECIMEN, INCBU3TING HOBMOTOMA IN8IGNIS (ElCH- 

wald), two-thirds natural size; b, view of the zocecia at the surface, X9; c and d, tangential 

SECTIONS, X20 AND X35, ILLUSTRATTNO JKXEOAL STRUCTURE; t, VERTICAL SECTION, X 20, THROUGH THE 
ZOARIUM. WESENBERG LIMESTONE (E), WeSENBERG, ESTHONIA. 

pie of the large gastropod Hormotoma insignis (Eichwald). The sur- 
face of these zoaria is smooth with no conspicuously marked maculae, 
although groups of large zooecia clustered about a few mesopores are 
present. Such groups, although easily overlooked, may be detected 
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both at the surface and in tangential sections, by the fact that the 
lunaria are directed away from their centers. The zooecia are 
arranged in somewhat curved series about the maculae, but this regu- 
larity is obscured by the usually irregular shape of the apertures. 
The latter may be said to be irregularly rhomboidal in outline as a 
rule, with a small but very distinct crescentic lunarium at the proxi- 
mal angle. With the introduction of an occasional mesopore, the 
rhomboidal shape is destroyed and an irregularly angular aperture 
results. Zoo&cial walls thin. Lunaria small, crescentic, with the 
ends projecting into the zooecial cavity. Mesopores more numerous 
than usual in the genus, averaging about one to every four zocecia. > 

In tangential sections the shape of the zooecia and the small, dis- 
tinct, crescentic lunaria are the salient features. Vertical sections 
show very simple zooecial tubes without tubul® and with walls exhib- 
iting the loose porous structure of the ceramoporoids. 

The difference between this and the preceding species has been 
mentioned under the description of the latter. No other incrusting 
Russian Ordovician bryozoan has so distinct a lunarium, so that this 
character alone will aid in the recognition of C. lunatifera. 

Occurrence. — Rare in the Wesenberg limestone (E) at the quarries, 
Wesenberg, Esthonia. 

ffoZofype.— Cat. No. 57199, U.S.N.M. 

One specimen and a thin section of the type-specimen are in the 
collections of the British Museum. 

CREPIPORA INCRASSATA, new species. 

Text fig. 28. 

Zoarium massive, the type and only specimen being of an irregular, 
discoidal shape, 13 mm. at its greatest height, and 40 mm. in its 
longer diameter, composed of four superimposed layers of zooecia. 
The upper celluliferous side is slightly convex, while the lower side, 
which is uneven and somewhat wrinkled, shows either the bases of 
the zooecia or their basal covering forming the epitheca. The cellu- 
liferous surface is smooth and bears maculae of mesopores, which, 
although inconspicuous to the eye, are readily seen with a lens or in 
thin sections. The zooecial apertures open upon the surface directly, 
are polygonal in outline, have comparatively thick walls, with their 
proximal fourth elevated and slightly arched over the cavity. This 
overarching portion, the lunarium, is not distinctly separated from 
the rest of the wall as in other species of the genus. An average 
zooecium is 0.4 mm. in diameter but counting from a macula and 
including the larger zooecia next to the cluster of mesopores, four and 
one-half zooecia may be measured in 2 mm. Mesopores are present 
but are confined to the maculae exclusively. 

While the massive growth, large, thick walled, direct zooecia, with 
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its most interesting characters are brought out in thin sections. In 
tangential sections, the thick zooecial walls and the large, somewhat 
undefined lunarial thickening, are characters which would be expected 
from a study of the surface. The rounded cyst-like bodies seen in 
zooecial tubes in vertical sections, are, however, most unexpected, 
and are structures which are here noted for the first time in this 
group of the ceramoporoid bryozoans. The significance of these 
bodies and the bearing of this discovery upon the zoological position 
of the whole group have been mentioned in the remarks under the 
genus. I can only add here that their occurrence in the tubes as 
well defined, rounded vesicles, distinct from the diaphragms and 
attached at one side to the zooecial wall, is indicative of their physio- 
logical importance. From comparison with recent species, they 




Fig. 28.— Crefipoba incrarbata. a, edge view of the TTPE-spEcnfEir, natural size; b, tahokctial 

SECTION, X20, SHOWING THE THICK WALLS AND OBSCURE LUNABIUlf ; C, VERTICAL SECTION, X10, IUWUW 
TWO LAYERS OF ZOOCIA; d, PORTION OF A VERTICAL SECTION, X20, ILLUSTRATING OVICELL-UXS BODIES 
AND STRUCTURE OF WALLS. WaSSALEM BED8 (D3), UXNORM, ESTHONIA. 



would seem to bear most resemblance to the ovicells of cyclostomatous 
bryozoans. 

Vertical sections also show the porous, laminated wall structure 
and the thin, delicate diaphragms occurring in this genus. In the 
present form the latter average their own diameter apart in the 
mature portion. The massive zoarium, thick walled, polygonal 
zocecia, large, indefinite lunarium, and, internally, the rounded 
bodies occurring occasionally in the tubes, distinguish C. incrassata 
from all other species of the genus. 

Occurrence. — A single specimen was presented to the United States 
National Museum by Dr. August von Mickwitz, who found it in the 
Wassalem beds (D3) at Uxnorm, Esthonia. 

Holotype.— Cat. No. 57200, U.S.N .M. 

British Museum's collections contain a fragment of the type- 
specimen and thin sections. 
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Genus ANOLOTICHIA Ulrich. 

Anolotichia Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 381, 473; Geol. and Nat. 
Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 326; Zittel's Textbook of Pale- 
ontology (Eng. ed.), 1896, p. 268.— Nicklks and Bassler, Bull. 173, U. S. 
Geol. Surv., 1900, p. 24. 

Zoarium ramose, digitate, laminate, or incrusting; zooecial tubes 
long, subpolygonal, intersected by remote diaphragms; lunarium 
elevated at the surface, traversed by two to six minute, vertical, 
closely tabulated tubes; mesopores sparingly developed. 

Genotype. — Anolotichia ponderosa Ulrich. Earliest Silurian (Rich- 
mond) of Illinois. 

When this genus was established by Ulrich, the genotype and 
another species were all that were known possessing the character- 
istic minute lunarial tubes. Since then four or five new forms have 
been identified in American strata, and these, with the new Russian 
species here described, constitute a fair representation for the genus. 
With the discovery of these additional species, the shape of the 
zoarium pertaining to the genus has been extended to include para- 
sitic and free explanate forms. Several writers have considered the 
occurrence of minute tubuli traversing the lunarium longitudinally 
a character of too little importance for generic recognition, but their 
presence in at least eleven distinct species seems sufficient answer to 
such criticism. Sardeson, in describing Anolotichia impolita, in his 
discussion of the "Problem of the Monticuliporidea," 1 seems to 
regard the lunarial tubes as deceptive lucid spots at the tooth-like 
points of the lunarium, and not distinct pores at all. I may be 
misjudging him as his language is not clear to me, but, nevertheless, 
it is a fact that distinct tubuli, varying from one to seven in different 
species, do penetrate the lunarial walls and retain their structure no 
matter whether the cells are filled with calcite or clay. Moreover, 
these small tubes are crossed at frequent intervals by distinct tabulae, 
an occurrence which I have verified in a number of instances and 
which indicates to me that these pores certainly contained modified 
polyps or were occupied by some other definite structure. 

In its wall structure, Anolotichia is a typical ceramoporoid, and, 
aside from the lunarial tubuli which form the most distinctive generic 
character, the genus is closely related to ChiloporeUa and Crepipora. 
Thin sections are almost always a necessity in distinguishing the 
lunarial tubuli, although sometimes they may be seen distinctly 
under a hand lens when the surface is rubbed smooth and then 
slightly etched with acid. Hitherto, mural pores, allowing communi- 
cation between the zooecia as in Ceramopora, have not been observed 
in Anolotichia, but their occurrence in several undoubted species of 
the latter genus was discovered in the course of the present study. 



i Journal of Geology, vol. 9, Nos. 1 and 2, 1901, pp. 1, 149. 
82602°— Bull. 77—11 8 
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AlfOLOTICHIA RHOXBICA, now species. 



Plate 2, fig. 9; plate 6, figs. 6, 7; text fig. 29. 



Dianulites rhambicum Dybowski, Die Chaetetiden dcr Ostbaltischen Silur- 

Formation, 1877, p. 33, pi. 1, fig. 9. 
Not ChsUetes rhombicus Nicholson, Quart. Journ. Geol. Soc. London, vol. 30, 

1874, p. 507, pi. 29, figs. 11-116. 

This well-marked form, for which I have adopted the specific name 
applied to it by Dybowski, is a common and characteristic fossil of 
the Wesenberg beds. It was intelligently described by Dybowski, 
who, however, very erroneously considered it to be the same as 
Nicholson's Chseietes rlwmbicus. The latter is a synonym of Chsett- 



FlO. 29.— ANOLOnCHIA RHOMBICA. a, TANGENTIAL SECTION, X20, WITH PORTION OF A MACULA REPRE- 
SENTED; 6, ANOTHER TANGENTIAL SECTION, X20, WITH THE LUNARIUM INCONSPICUOUS, BUT EXHIBITING 
CONNECTING PORES; C, VERTICAL SECTION, X20, WITH STRUCTURE OF WALLS AND CONNECTING PORES 

visible; d and e, TWO portions of a vertical section cutting the walls both vertically and 

LONGITUDINALLY, AND EXHIBITING THE CONNECTING PORES. WESENBERG LIMESTONE (E), WESENBERG, 
ESTHONIA. 

tes (now RJwmbotrypa) quadrata Rominger, a very abundant ramose 
trepostomatous bryozoan highly characteristic of the Richmond 
group in North America. The only point of agreement between the 
two species is the frequently rhombic shape of their zocecia, the one 
character that misled Dybowski. Through the courtesy of Dr. 
Mikhailowski, I have had the opportunity of studying an authentic 
specimen, indeed probably the type-specimen, of Dybowski's Dianu- 
lites rfamibicus, and I am, therefore, able to make the above identifica- 
tion with certainty. 

The zoarium of Anolotichia rhombica is of thin, free, undulating 
masses with a wrinkled epitheca on the basal side and -a smooth, 




b 





EARLY PALEOZOIC BBYOZOA OP THE BALTIC PROVINCES. 93 



celluliferous surface. The specimen shown on plate 6, figure 6, is 
40 mm. in its greatest width, and does not exceed 2 mm. in thickness. 
By the superposition of several layers of zocecia, the thickness of a 
zoarium may reach as much as 6 or 8 mm. The celluliferous face 
bears indistinct maculae of zocecia slightly larger than the average at 
regular intervals of about 4 mm., but such areas are best determined 
by the radiate arrangement of the zocecia about them. The maculsB 
sometimes occupy the' central portion of low, domelike elevations, 
but a plain, smooth, celluliferous surface is of more frequent occur- 
rence. Zocecia large, 4 to 5 in 2 mm., with thin walls and direct 
subrhomboidal apertures. Mesopores few, with an occasional one 
scattered among the zocecia, but most frequently restricted entirely 
to the maculae. Lunaria usually a well marked, erect crescent, situ- 
ated in the acute angle of the zocecium, and directed away from the 
maculae. 

The essential features of the internal structure are believed to be 
shown in the accompanying figures, so that it will only be necessary 
to call attention to a few points. The vertical section is exceptionally 
like that shown in explanate species of many other ceramoporoid 
bryozoans, with the exception that the cell walls are pierced by 
distinct connecting pores which give a beaded aspect to the walls. 
None of the various vertical sections studied has shown a trace of 
diaphragms, so that these are apparently wanting entirely. The 
large connecting pores penetrating the zocecial walls are plainly 
visible in both vertical and tangential sections, but especially in the 
former. Their appearance in specimens with clay-filled zocecia is 
shown in figures 29 c to e, the pores themselves being occupied by 
solid, earthy material and thus sharply marked off from the calca- 
reous wall of the zocecium itself. When the zocecial tubes have been 
filled with calcite, the pore is naturally not so distinctly visible, 
although it can still be discerned without difficulty. In figure 29 c 
the zocecial walls are cut across directly so that their edges only are 
visible, but in figures 29 d and e, portions of the same section, the 
flat side of a wall has been included in the section. The latter figures, 
therefore, show transverse views of the pores in the shaded are as 
and vertical sections of them in the remaining portions. 

The occurrence of four to six tubules in each lunarium is the most 
striking feature of tangential sections. Their appearance and the 
general shape, size and position of the lunarium, are shown in figure 
29 a. The rhomboidal shape of the zocecia so characteristic of sur- 
face views is not as well marked in thin sections, especially where 
mesopores are introduced. The aspect of part of a macula and its 
surrounding zocecia is illustrated in figure 29 6. In both figures, the 
disconnected walls showing here and there are indicative of the con- 
necting pores so well shown in the vertical sections. 
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Compared with other species of Anolotichia, the present form shows 
most resemblance to A. revalensis, new species, from the Orthoceras 
limestone. The latter, however, has distinctly larger polygonal 
zocecia, practically no mesopores, and is decidedly more robust. 
An undescribed form in the Rhinidictya bed of the Black River 
(Decorah) shales at St. Paul, Minnesota, is probably the American 
representative, differing mainly in having fewer lunarial tubuli. 

Occurrence. — Common in the Wesenberg limestone (E) at Wesen- 
berg, Esthonia; also found in the Chasmops limestone at Rabeck and 
Hulterstad Church, island of Oeland. 

Cotypes.— Cat. No. 57201, U.S.N.M. 

Specimens and thin sections from Wesenberg and from the island 
of Oeland are in the collections of the British Museum. 

ANOLOTICHIA BREVIPORA, now ipftciM. 

Text fig. 30. 

The type-specimen of this species incrusted the inner side of the 
living chamber of a cephalopod. In the process of weathering, the 
shell has been completely removed, leaving the bryozoan with the 
celluliferous side buried in the rock, and the basal membrane exposed. 



a 




Fig. 30.— Anolotichia bbevipora. a, vertical section, X20, exhibiting short, immature, and 

MATURE REGIONS; 6, TANGENTIAL SECTION, X20, WITH TUBULES IN LUNAR! A; C, PORTION OF SAME, X35, 
SHOWING STRUCTURE OF LUNARIUM IN DETAIL. KUCKERS SHALE (C2), REVAL, ESTHONIA. 

The surface characters of the species can not be figured at present, 
but the thin sections show a structure so distinct from other species 
that there should be little trouble in its identification. One especial 
feature is the unusual tenuity of the zooecial layers, and the extreme 
brevity of the mature and immature regions. While several layers 
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may be superposed and thus form masses a millimeter or more thick, 
an individual layer is not more than 0.35 mm. thick. As illustrated 
in figure 30 a, the vertical section shows a very short, thin-walled 
immature region which passes almost directly into an equally short 
mature zone, where the walls are thickened and assume the ceramo- 
poroid structure, and mesopores are introduced. Tabulae are wanting 
in both regions. 

The view shown in the tangential section, figure 30 b, is precisely 
the same that can be obtained by examination of the celluliferous 
surface after it has been slightly etched and moistened. The lunaria 
are rather indefinite in themselves, but the occurrence of three or 
four distinct lunarial tubes along the posterior third of the zooecial 
wall plainly indicates their position. That .the lunarium is present 
and arises into an arch and that the tubuli are distinct structures 
is shown in the lower part of figure 30 6, where the section has cut 
only the most elevated portions of the zoarium. The distinctness 
of these tubuli and the indistinctness of the lunarium itself is further 
illustrated in figure 30 e. 

The zooecia are irregularly rhomboidal to subpolygonal, thin- walled, 
and average 0.45 mm. in diameter. About four occur in 2 mm. 
Mesopores are few, averaging less than one to a zoarium. 

The extremely thin incrusting zoarium, thin-walled, polygonal 
zooecia, indistinct lunaria, and quite distinct lunarial tubuli are char- 
acters which separate Anolotichia brevipora from all other species of 
the genus. 

Occurrence. — Kuckers shale (C2), Reval, Esthonia. 
Hohtype.— Cat. No. 57202, U.S.N.M. 

Fragments and thin sections of the type-specimen are in the col- 
lections of the British Museum. 

ANOLOTICHIA REVALENSIS, new spades. 

Plate 6, figs. 4, 5; text fig. 31. 

Two well-preserved specimens, one an expansion of considerable 
size and four or more millimeters in thickness, incrusting a large 
gastropod, and a second smaller and much thinner example parasitic 
upon a cephalopod, form the types of this new species. The thin 
sections figured below are of the larger specimen, while the thin, 
smaller example is illustrated on plate 6. While these two type 
examples show a parasitic growth for the species, it is possible that 
other specimens will prove to be free, lamellate expansions. Zoaria 
of the latter method, of growth commence as parasitic expansions, 
which, with increasing size, become free. 

The surface of this species is without conspicuous macular eleva- 
tions, but the maculae are distinctly visible areas 4 mm. apart, from 
which the zooecia radiate. The zooecia are conspicuously large and 

Digitized by VjOOglC 



96 BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



irregularly polygonal, with thin walls; three to four zocecia in 2 
mm. The lunarium is comparatively small, occupying about one- 
fifth of the zooecial wall, but it arises from one of the angles as a 
distinct crescent, its ends projecting into the zooecial cavity, but 
the structure as a whole not overarching it. Mesopores few, their 
usual number being shown in the tangential section, figure 31c. 

Excepting that the tubes are of greater diameter on account of the 
larger zooecia, the vertical section shows the same characters noted in 
the description of Anolotichia rhomMca. Connecting pores are pres- 
ent but are not as numerous as in that species. The zooecial 
walls are of considerable thickness compared with similar species and 
show the laminated structure clearly. In addition to the points 




Fio. 31.— Anolotichia revalensis. c, vertical section, X0> with two layers or zocecia; 6, portion 

Or THE SAME, X20, ILLUSTRATING LAMINATED WALL TISSUE; C, A NORMAL TANGENTIAL SECTION, X20. 

Orthoceras LIMESTONE (B3), Reval, Esthonia. 



pertaining to the zocecia, mentioned above, the occurrence of distinct 
lunarial tubuli, varying in number from three to five, can be seen in 
tangential sections. 

Care is necessary in separating Anolotichia revalensis from the 
similar A. rJiombica, but it is believed that the larger size and irregu- 
larly polygonal shape of the zocecia in the former are sufficiently 
different from the smaller and more distinctly rhomboidal form of the 
latter. The other explanate ceramoporoids have a zooecial structure 
which is not comparable to that of the present species. 

Occurrence. — Apparently uncommon in the Orthoceras limestone 
(B3) at Reval, Esthonia. 

Cotypes.— Cat. No. 57203, U.S.N.M. 

British Museum collections, specimen and thin section. 
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ANOLOTICHIA IMPOUTA (UWch). 

Plate 7, fig. 11; text figs. 32, 33. 

Crepipora impolite Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minne- 
sota, 1886, p. 77. 

Anolotichia impolite Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 327, pi. 28, figs. 15-20; Zittel's Textbook of Paleontology (Eng. ed.), 
1896, p. 268, fig. 437 A-C.— Sardeson, Journ. Geol., vol. 9, 1901, p. 13, pi. A, 
fig. 12. 

In the collections made by Prof. Schuchert from the Kuckers 
shale, on Baron Toll's estate, are five small, ramose bryozoans which 
have all of the characters of young specimens of the abundant 
American form AnoloticMa impoliia. The only differences I can 
point out in the Russian specimens are, first, a slight decrease in the 
size of the zooecia; second, a slightly obliquely directed lunarium; and, 




Fio. 32.— Anolotichia impolita. a and 6, sukfack or a will-presebvid example, X9, and X18; c, 

SMALL POBTION OF A TANGENTIAL SECTION, X 18, SHOWING LUNABIA AND TUBULi; d, VERTICAL SECTION, X9. 
SnCTOPOBELLA BED OF BLACK RlYEB (DSCOBAH) SHALES, ST. PAUL, MINNESOTA. (APTEB ULBICH.) 



third, a less polygonally outlined zocecium. However, as all of these 
specimens have a very narrow, mature region, and the zoarium itself 
is small, there is little doubt that they are only young stages of a 
species growing into more robust branches. Almost all of the 
American specimens of Anolotichia impolita are of heavy, full-grown 
zoaria, but a few examples before me show the youthful condition. 
After carefully comparing these and the Russian specimens, I am 
convinced that more mature fragments of the latter could not be 
distinguished even as a variety from the American species. Both the 
American and Russian examples are illustrated here, and comparisons 
of figures 32 and 33 will show their identity of structure. 
Ulrich's description of the species is as follows: 

Zoarium large, bushy, consisting of abundantly and irregularly divided solid 
branches, the latter varying from 5 to over 20 mm. in diameter. At the base the 
branches may coalesce, and here they are always stronger than at their terminations. 
Rarely the zoarium is not branched, but occurs as an irregular mass with lobe-like 



Digitized by 



98 



BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



excrescences. Zocecia large, with moderately thin walls, direct, hexagonal or sub- 
rhomboidal apertures. The latter are subequal (there being no distinguishable 
clusters of large ones), are arranged in rather regular series with 11 in 5 mm . Lunarium 
well developed, appearing as a small creecentic elevation usually in one of the angles. 
Mesopores few, sometimes appearing to be absent entirely, occasionally forming small 
clusters of from two to six. 

Internal characters. — In tangential sections the walls of contiguous zocecia appear to 
be thoroughly amalgamated, the lunarium is represented by two or three small lucid 
spots (lunarial tubuli) on one side of the tube, the end ones projecting slightly into 
its cavity. In vertical sections the tubes are scarcely to be called vertical even 

in the axial region, curv- 
ing outward with a uni- 
form curve from the be- 
ginning. Their walls are 
composed of rapidly alter- 
nating dark and lighter 
shades of schlerenchyma, 
so that they appear more 
or less distinctly lineate 
transversely. The cause 
of these lines, which are 
closest in the peripheral 
part of the zoarium, is 
unknown, unless the light 
ones, which are of uni- 
form width and, espe- 
cially in the axial region, 
narrower than the dark 
bands, represent rows of 
perforations. Exceed- 
ingly delicate dia- 
phragms, their diameter 
or more apart, occur 
chiefly in the outer and middle part of the tubes. The axial portion of transverse 
sections is very nearly like tangential, the only difference being that the walls are 
a little thinner and small tubes comparatively more abundant. 

Occurrence. — Very abundant in the Stictoporella bed of the Black 
River (Decorah) shale at various localities in Minnesota and Iowa. 
Rather uncommon in the Kuckers shale (C2), Baron Toll's estate, 
near Jewe, Esthonia. 

Plesiotype.—GBX. No. 57204, U.S.N.M. 

One specimen from Baron Toll's estate is in the collection of the 
British Museum. 

ANOLOTICHIA SACCULUS, new species. 

Text fig. 34. 

Zoarium a small, sack-like body, narrow at the lower end, broad in 
the upper portion. The two type-specimens are of about equal size, 
but the more perfect one, shown in figure 34 a, is about 1 5 mm. high and 
12 mm. at its greatest width. The zooecial layer forming this hollow 
body is less than a millimeter in thickness, with the zooecial apertures 
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FlG. 33.— ANOLOTICHIA IMPOLTTA. a, FRAGMENT OF ZOARIUM, NATURAL 

am; b and c, tangential and vertical sections, X18, introduced 
for comparison with figure 82. kuckers shale (c2), baron 
Toll's estate, Esthonia. 
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opening on the outer side, and the inner, noncelluliferous face bearing 
a well wrinkled epitheca. The two specimens known were broken 
from the solid rock so that most of the zocecial layer adhered to the 
matrix and left the clay filled central space with a mold of the epith- 
eca to represent the zoarium. In figure 34 a, a portion of the 
zooecial layer itself is seen adhering to the clay mold, which, however, 
represents the shape of the zoarium equally well. 

Surface of zoarium smopth, maculae inconspicuous, but, as in other 
species of the family, readily determined by the radial arrangement 
of the zocecia about them. At the surface the zocecia are subrhom- 
boidal in outline, have rather thick walls which bear a small, distinct 




Fig. M.— Anolotichia sacculus. a, a type-specimen, natural size, with most or THE zoarium 

EXFOLIATED AND SHOWING THE IMPRESSION OF THE EPITHECA; b, VERTICAL SECTION, X20J C, TANGEN- 
TIAL SECTION, X30, SHOWING NUMEROUS ME80POBE3 AND INDISTINCT LUNARIA; d, ANOTHER TANGENTIAL 
SECTION, X30, WITH THE NORMAL OCCURRENCE OF LUNARIA AND TUBULIJ «, TWO LUNARIA, X35, EXHIBIT- 
ING NUMBER AND DISTRIBUTION OF TUBULI. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, ESTHONIA. 

lunarium in the acute angle; about four zocecia in 2 mm. The luna- 
rium occupies about one-fifth of the apertural wall and bears four or 
five of the tubules characterizing the genus. Mesopores are few at 
the surface, averaging about one to a zooecium (see fig. 34 d), but 
deep tangential sections show them in comparative abundance (fig. 
34 c). In such sections the zocecia are oval-shaped and the lunarium 
is poorly developed. Vertical sections show the characteristic 
lamination and porous structure of the walls common to all ceram- 
oporoids, and in addition indicate that diaphragms are absent. 

The hollow form of growth is sufficient to distinguish the present 
species from others of the genus, although other differences may be 
noted by comparing the figures with those of the other species of 
Anolotichia here described. \ • 
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Occurrence. — Kuckers shale (C2), Baron Toll's estate, Esthonia. 
Cotypes.— Cat. No. 57205, U.S.N.M. 

A thin section of one of the type-specimens is in the collection of the 
British Museum. 

Genus FAVOSITELLA Etheridge and Foord. 

FavoaiUlla Etheridgb and Foord, Ann, and Mag. Nat. Hist., ser. 5, vol. 13, 
1884, p. 472. 

Bythotrypa Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
324; Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 268— Nickles 
and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 24. 

Specimens of the type-species of the genus FavositeUa have recently 
come into the possession of the National Museum, and, upon being 
sectioned, have proved to belong to the same generic group well 
described by Ulrich under the name of Bythotrypa. The figures by 
Etheridge and Foord illustrating the internal structure are accurate 
and sufficient for the identification of the species, but the title of 
their article and their description of the genus, written evidently 
with the supposed relationship of FavositeUa to Favorites in mind, are 
so misleading that the identity of Bythotrypa and FavositeUa has 
hitherto not been noted. With the two described species of Bytho- 
trypa, several new American forms, the three species described in the 
present paper, and the type-species of FavositeUa, as well as one or 
two undescribed forms from the European Silurian, FavositeUa 
attains a specific representation equal to that of many of the other 
ceramoporoid genera. 

The authors of FavositeUa recognized distinct "mural pores of a 
large size, remote and irregularly disposed" in their thin sections, 
which caused them to consider the genus as related to Favosites. 
They further state that "in some specimens the mural pores have 
been filled with chalcedony of a concentric structure. It may be 
noted that the pores are so large as to be seen on a polished surface." 
The specimens and thin sections used in my study of FavositeUa 
interpuncta, the type-species, show these same pore-like structures, 
but I am unable to recognize them as pores for the very simple reason 
that in sections they appear, not in the zocecial tissue or penetrating 
the walls, but isolated in the zocecial cavity. Thus, in a tangential 
section, these "pores" may be seen as individual, round bodies in the 
clay-filled zocecial cavity, or in the mesopores, with no relation to the 
walls. From their position and composition it is evident that they 
have nothing to do with the bryozoan itself, but are simply rounded, 
siliceous bodies included in the other material filling the cell cavity. 
The appearance of these included bodies in thin sections is shown at 
c in figure 35. 

Curiously enoughj Jlttiral pores do exist in this species, as is indicated 
in the accompanying -figures *of a tangential and a vertical section. 
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They are most apparent in the latter because more opportunity is 
afforded to show them as they pierce the walls. However, these 
pores do not differ from the usual pores seen in other ceramoporqid 
genera, so that their occurrence can not be considered as an important 
generic characteristic. The minute structure of the zooecia in F. 
inter puncta, the style of lunarium, arrangement and occurrence of 
mesopores, is precisely the same as in Bythotrypa laxata, the genotype 
of Bythotrypa. Moreover, each species has the same internal struc- 
ture, particularly the loose, irregular, vesicular tissue formed by 
mesopores. 

Ulrich has given a clear, concise definition of Bythotrypa which I 
quote, as it applies without change to the genotype of FavositeUa. 




Fig. 35.— Favositiclla interpuncta. a, vertical section, x» f showing the loose vehicular-like 

TISSUE DEVELOPED IN THE MATURE REGION, THE PORES CONNECTING ADJOINING ZOOECIA AND AN INCLUDED 
CONCENTRIC BODY AT C, b, TANGENTIAL SECTION, X20, WITH STRUCTURE OF ZOCECIA AND MESOPORES AND 
ONE OF THE INCLUDED SILICEOUS BODIES AT C. WENLOCK SHALE, WENLOCK, ENGLAND. 



Zoaria massive or lamellate. Zooecia forming long continuous tubes, intersected 
by thin diaphragms, their walls minutely crenulate and with the structure character- 
izing the ceramoporoids. Lunarium well defined, large, projecting above the rest of 
the aperture margin. Mesopores numerous, open at the surface, interiorly forming a 
species of vesicular tissue unusually loose and irregular in construction. 

The loose, irregular vesicular tissue formed by the mesopores is the 
character most relied upon in separating species of Bythotrypa, or, 
as they should now be designated, Favo&UeUa. This tissue is similar 
to the vesicular filling of the interzooecial spaces in the Fistuliporid®. 
As remarked by Ulrich, Bythotrypa represents probably a premature 
evolution of the fistuliporoid type that either became extinct or was 
reabsorbed into the parent stock. The Silurian occurrence of the 
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genus in rocks containing typical Fistuliporidae would suggest that 
it represents a more permanent line of development, possibly giving 
rise to such genera as the Devonian Pinacotrypa. 

Genotype. — FavosiUUa interpuncta (Quenstedt). 1 Silurian (Wen- 
lock shale) of England. 

PAVOSITBLLA EXSERTA, new spedea. 

Text fig. 36. 

Zoarium a lamellate expansion several centimeters in width and 
usually about 4 mm. thick. Under surface, as usual in such forms 
of growth, wrinkled and covered with an epithecal membrane. 




Fio. 36.— Favosttella exsebta. a, edge view of a zoarium, natural size, imbedded in the rock; 6, 

SURFACE VIEW, X9, OF THE SECTIONED TYPE; C, TANGENTIAL SECTION, X20, EXHIBITING THE SMALL FROM* 
INENT LUNARJUM; d, VERTICAL SECTION, X9, THROUGH PORTIONS OF TWO LAYERS; t, PORTION OF THE 
SAME, X20, ILLUSTRATING WALL STRUCTURE IN MORE DETAIL. KUCKERS SHALE (C2), BARON TOLL'S 
ESTATE, ESTHONIA. 



Zocecial apertures rather large, direct, subpolygonal, and nearly 
equal in size, 0.47 mm. in diameter, on the average with three to four 
in 2 mm. Lunarium small, occupying less than one-seventh of the 
zocecial wall, but so sharply elevated that it is a prominent surface 
feature. Walls of both zooecia and mesopores quite thin. Meso- 



i Favorite* interpuncta Quenstedt, Petref. Deutschl., Abth. 1, 1881, p. 10, pi. 143, fig. 9. 
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pores irregularly angular, of variable size, sometimes nearly as large 
as the zooecia, and frequently abundant enough to surround a zooe- 
cium. They are most abundant in the maculae which are developed 
at more or less regular intervals, but are not a conspicuous surface 
feature. 

In tangential sections the thin-walled cells with the small, although 
well developed, thick, crescentic lunarium form the important fea- 
ture. Vertical sections show less important specific characters, 
although here the generic characters are best illustrated. These are, 
first, the ceramoporoid wall structure with small mural pores and 
fine, transversely laminated tissue, and, second, the loose vesicular 
structure formed by the mesopores. A few thin diaphragms occur 
in the tubes. The vesicular structure is formed by the great irregu- 
larity of the mesopore walls, allowing them at times to coalesce. 
Sometimes an oblique or irregularly placed tabula occurs in the 
mesopores and by its position increases the vesicular appearance. 

The small but sharply elevated lunarium externally, and the loose, 
vesicular internal structure, are diagnostic of the species. 

Occurrence. — Apparently common in the Kuckers shale (C2), Baron 
Toll's estate, near Jewe, Esthonia. 

Holotype— -Cat. No. 57177, U.S.N.M. 

Specimens and thin sections in the collections of the British Museum. 



Cfr. Bythotrypa laxata Ulrich, Geol. and Nat. His*. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 325, pi. 28, figs. 21-25. 

Zoarium a small, discoidal mass, with a concentrically wrinkled 
epitheca on the flat basal side, and the upper surface slightly convex. 
None of the specimens examined exceeds 20 mm. in diameter and 
6 mm. in height. The zooecial apertures open directly at the sur- 
face, are large, nearly equal in size, and range in shape from subovate 
to obscurely polygonal. An average single zocecium is 0.6 mm. in 
diameter, with three usually occurring in 2 mm. The lunarium, 
although clearly developed and occupying nearly one-fourth of the 
zooecial circumference, overarches the aperture but slightly. Meso- 
pores few for the genus, the number shown in the accompanying 
illustrations (figs. 37 c, d) being the maximum seen. Seldom do the 
mesopores attain the size of the zooecia from which they can always 
be distinguished when almost as large, by the absence of a lunarium. 
As in other species of the genus, the mesopores, at more or less regular 
intervals, cluster together and form maculee, which, however, in the 
present form, are small and inconspicuous. 

In tangential sections the zooecia are seen to vary from subangular or 
polygonal to subovate in outline, their shape being determined by the 



FAVOSITELLA DISCOID ALIS, new spades. 



Text fig. 37. 
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number of intervening mesopores. The mesopores are usually small, 
irregular in shape, and few in number. Both zooecia and mesopores 
have thin walls which have the indefinite structure characteristic of 
the Ceramoporidae. The lunarium is ill-developed in some of the 
zooecia and at best it appears only as a thickened border occupying 
the posterior fourth of the zocecial walls, and with its ends not pro- 
jecting into the zocecial cavity. Where the lunarium is apparently 
absent, its place is indicated by the regularly curved form of the 
zocecial wall, the opposite portion of the zocecium being angular or 
less uniformly curved. Sometimes additional layers of light-colored 
tissue are deposited upon the lunarium, adding to its distinctness in 
tangential sections. 




Fig. 37.— Favosttella discoidalis. a and b, top and side views or a zoartum, natural size; c, sur- 
face OF SAME, X9; d, TANGENTIAL SECTION, X20; t AND/, VERTICAL SECTION, X9, ILLUSTRATING SLIGHT 
VARIATION IN STRUCTURE. ECHTNOSPHE RITES LIMESTONE (Cl), KATLINO, GOVERNMENT OF ST. PETERS- 
BURG. 



The characteristic loose vesicular structure is somewhat incom- 
pletely developed in the present species, mainly because of the small 
size of the zoarium. It is clearly indicated, however, in the vertical 
sections figured. Thin diaphragms are developed in the tubes at 
intervals slightly greater than their own diameter. 

The present form is probably most closely allied to FavositeUa 
laxata (Ulrich), which holds approximately the same stratigraphic 
position in America. FavositeUa laxata differs, however, first in 
forming quite large zoaria, second, in having smaller zooecia (the 
average zocecium being 0.4 mm. in diameter), and, finally, in possessing 
more numerous mesopores. The tabulation and other internal fea- 
tures of both species are practically identical. Compared with asso- 
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ciated bryozoans, there are several species with a similar method of 
growth, but none of them has the internal vesicular tissue. The 
species is represented by only a few specimens, all of which are small. 
It is possible that, with more examples, the resemblance to F. laxata 
will be found such that F. discoidalis may be considered only as a 
variety. At any rate, the two forms are closely related. 

Occurrence. — Apparently rare in the Echinospherites limestone (Cl) 
at Katlino and at Pulkowa, government of St. Petersburg. 

Hohtype.—C&t. No. 57176, U.S.N.M. 

Sections of the type-specimen are in the British Museum. 

FAVOSITELLA ? PUNCTATA, new species. 

Text fig. 38. 

Cfr. Archeopora punctata Eichwald, Lethsea Rossica, vol. 1, I860, p. 400, pi. 24, 
fig. 19. 

This interesting bryozoan is undoubtedly a member of the Ceramo- 
poridse, but its generic position is a matter of less certainty. As a 
provisional arrangement, I have placed it under FavositeUa, recog- 
nizing the fact that future studies will most probably cause its refer- 
ence elsewhere. 




Fig. 38.— F avosttella ? punctata, c, celluurbous sidk op a zoarium, X2, with the elongated, 

ALMOST CONFLUENT MACULB; b, BASAL SIDE OP SAME SPECIMEN, X2, SHOWING ATTACHMENT TO A SMALL, 
RAMOSE bbtozoan; C, TANGENTIAL SECTION, X20; d, VERTICAL SECTION, X20. Wassalbm BEDS (D3), 
UXNORM, ESTHONIA. 

The zoarium is thin and explanate, beginning growth upon some 
foreign object, as the ramose bryozoan shown in figure 38 J, and con- 
tinuing until a lamellate, epithecated expansion, a centimeter or 
more in diameter, and several millimeters thick results. The cellu- 
liferous surface presents no monticules or tubercules, but is uneven 
because of the narrow, slightly depressed, elongated maculae, which 
are bare of apertures and are often almost confluent. Aperture? 
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irregularly rounded with the posterior fourth slightly raised to form 
the lunarium, which, however, is not conspicuous either at the sur- 
face or in sections. The average aperture is 0.38 mm. in its longer 
diameter and 0.30 mm. wide; four occur in 2 mm. Interzocecial 
spaces solid, showing no trace of mesopores. 

Tangential sections show irregularly rounded to oval zooecia, with 
evidence of the lunarium at their posterior end. Mesopores are 
absent, the interzocecial spaces being filled with a solid tissue which, 
in vertical sections, is seen to be of the usual laminated type common 
to the Ceramoporid®. In the short, immature regions the zooecia 
have especially thin walls. Diaphragms are wanting in both regions. 

The lamellate zoarium with its conspicuous, elongate, solid maculae 
externally, and the solid, zocecial interspaces of laminated tissue seen 
in sections, will serve to distinguish the present species from all other 
Ordovician forms. Certain unplaced ceramoporoids from the Silurian 
seem to have a similar structure, but, as they are undescribed, com- 
parisons are unnecessary. 

EichwakTs figures of Archeopora punctata have a slight resemblance 
to Favostiettat punctata, and it is for the reason of their possible 
synonymy that I have selected the same specific name for the latter. 
Notes on Archeopora punctata are given on a later page of this work. 

Occurrence. — Not uncommon in the Wassalem beds (D3) at 
Uxnorm, near Reval, Esthonia. 

Holotype.—C&t. No. 57178, U.S.N.M. 

Specimens and thin section in the collections of the British Museum. 



Spatiopora Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 155; vol. 6, 
1883, p. 166.— Foobd, Contr. Micro-Pal. Cambro-Sil., 1883, p. 20— Miller, 
North Amer. Geol. and Pal., 1889, p. 323.— Ulrich, Geol. Surv. Illinois, vol. 
8, 1890, p. 381; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
319; Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 269.— Nicklbs and 
Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 24.— Babbler, Bull. 272, 
U. S. Geol. Surv., 1906, p. 21.— Cumings, Thirty-second Ann. Rep. Dep. Geol. 
Nat. Res. Indiana, 1907, p. 756.— Hbnnig, Archiv fur Zool., vol. 4, No. 21, 
1908, p. 12. 

The single species of this genus noted in the Russian strata is so 
like an American form that it has not been differentiated. Spatio- 
pora, briefly defined, is a ceramoporoid genus in which the character- 
istic wall structure is present, but mesopores and lunaria are prac- 
tically absent. The zoarium is usually found incrusting the shells of 
Orthocerata, and the zooecia, as a whole, show great resemblance to 
the Trepostomata. 

Genotype. — Spatiopora aspera Ulrich. Upper Ordovician (Mays- 
ville) of the Ohio Valley. 



Genus SPATIOPORA Ulrich. 
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SPATIOPORA LINBATA INCEPTA Ulrich. 
Plate 7, figs. 9, 10. 

SpaUopora maculosa var. incepta Ulrich, Geol. Nat. Hist. Surv. Minnesota, vol. 

3, pt. 1, 1893, p. 320. 
Spatiopora lineata-4ncepta Nickles and Basslbr, Bull. 173, U. S. Geol. Surv., 

1900, p. 407. 

The Black River (Decorah) shales of Minnesota have yielded sev- 
eral examples of a species of Spatiopora which was briefly defined by 
Ulrich as S. maculosa var. incepta. Further study of these specimens 
showed that they might be classed with more reason as a variety of 
the middle Cincinnatian form, S. lineata Ulrich. The zoarium of 
both the Russian and American specimens is a thin crust spread over 
shells of Orthoceras (PI. 7, fig. 9). The surface is smooth, but under 
a hand lens numerous blunt acanthopores are occasionally seen. 
Maculae are present at regular intervals and contain the only meso- 
pores which occur. The zocecia are thin-walled and have little to 
distinguish them from simple incrusting Trepostomata. Thin sec- 
tions, however, show the characteristic ceramoporoid structure. 

Occurrence. — Rare in the upper Black River (Decorah) shales at 
Chatfield, Minnesota, and in the Wesenberg limestone (E) at Wesen- 
berg, Esthonia. 

Plesiotype.— Cat. No. 57206, U.S.N.M. 

Genus SCENELLOPORA Ulrich. 

Scenellopora Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5> 1882, p. 150. — 
Miller, North Amer. Geol. and Pal., 1889, p. 322.— Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, p. 368; ZittePs Textbook of Paleontology (Eng. ed.), 
1896, p. 268 . — Simpson , Fourteenth Ann. Rep. State Geologist of New York 
for the year 1894, 1897, p. 593.— Nicklrs and Basslbr, Bull. 173, U. S. Geol. 
Surv., 1900, p. 24. 

This genus was established for a simple, pedunculate, ceramoporoid 
bryozoan from Middle Ordovician strata of eastern Tennessee. In 
the type and only described species the upper surface is slightly con- 
cave and celluliferous, the zooecial aperture occupying the summits 
of low ridges radiating from the center. A second species with surface 
characters much as in Eichwald's Ceramopora socialis is known from 
the same strata holding the type. This new species and C. socialis 
both agree in being parasitic, differing in that respect from the geno- 
type, and causing, therefore, a slight revision in the generic diagnosis. 

Genotype. — Scenellopora radiata Ulrich. Middle Ordovician of 
Tennessee. 
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SCBNELLOPORA SOCIALIS (Ekhwald). 
Text fig. 39. 

Ceramopora socialis Eichwald, Lethsea Rossi ca, vol. 1, 1860, p. 412, pi. 26, fig. 21. 

A single well-preserved specimen incrusting an EcTiinospherites in 
the collection before me agrees so well with Eichwald's figure of 
Ceramopora socialis that I have no doubt of its identity. The first 
clue to the identification of .this species is the distinctness of the sev- 
eral groups of zocecia with their central, solid areas, growing together 
as a parasitic expansion. Each of these groups, when magnified, is 
a seen to consist of a ma- 

cula free from cell open- 
ings, from which zocecia 
with strongly elevated lu- 
nariaradiate. The lunaria 
encircle the posterior three- 
fourths or more of the 
zocecial apertures, and are 

Fio 39. -Scenellopora sooaus. * and b, cop, of Eich- distinctly arched. Eidl- 

WALD'S VIEWS OF CERAMOPORA SOCIALIS; a, ZOARIUM, NAT- Wald's figUre of tll6 SUrfaCO 
URAL 81ZE, INCRUSTING AN ECHINOSPHERITES; 6, ONE OF THE j i in rr f in 

groups of zocecia of the same, ENLARGED, echinos- enlarged is incorrect in 

PHE RITES LIMESTONE (Cl), PULXOWA, GOVERNMENT OF ST. showing the elevated lu- 
PETERSBURO. • i ii i a 1 

nanal walls as completely 
surrounding the cell opening. Measuring along one of the radiating 
rows of zocecia, about four apertures occur in 2 mm. 

The incrusting zoarium of small groups of zocecia with well-devel- 
oped, arched lunaria will readily distinguish this from all associated 
bryozoans. 

Occurrence, — Apparently rare in the Echinospherites limestone 
(Cl) at Poulkowa and Katlino, government of St. Petersburg. 
Plesiotype.—Cfit. No. 57207, U.S.N.M. 

Family FISTULIPORIDiE Ulrich. 

This family comprises a number of genera quite similar in their 
general characteristics to the members of the Ceramoporidse, but dif- 
fering conspicuously in having the zocecial interspaces occupied by 
vesicular tissue. This difference is not merely one of convenience in 
classification but is a natural one, as shown by the history of the two 
families. The Ceramoporidse are almost restricted to the Ordovician, 
while the Fistuliporidae are highly characteristic of the later Paleozoic 
rocks. With the exception of one or two undescribed primitive spe- 
cies of Fistulipora in the Middle Ordovician strata of the Appa- 
lachian Valley, the following species are the only Ordovician repre- 
sentatives of the family. Each, as would be expected, is a primitive 
member of its genus. 
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Genus FISTULIPORA McCoy. 



FistuUpora McCoy, Ann. and Mag. Nat. Hist., ser. 2, vol. 3, 1850, p. 131.— Milne- 
Edwards and Hadib, Pol. Fosfl. Terr. Pal., 1851, p. 219.— Milne-Ed wards, 
Hist. Nat. des Corall., vol. 3, 1860, p. 238.— Nicholson, Pal. Prov. Ontario, 
1874, p. 63.— Dybowski, Verh. Mineral. Gesell. St. Petersburg, vol. 10, 1876, 
p. 180.— Nicholson, Pal. Tabulate Corals, 1879, p. 292; The Genus Monticu- 
lipora, 1881, p. 91.— Nicholson and Foord, Ann. and Mag. Nat. Hist., ser. 
5, vol. 16, 1885, p. 500.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 382, 
474.— Nickles and Bassleb, Bull. 173, U. S. Geol. Surv., 1900, pp. 25, 266.— 
Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 22.— Hennig, Arcbiv fur 
Zool., vol. 4, No. 21, 1908, p. 16. 

Didymopora Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 156. 

Dybowskia Waaoen and Pichl, Pal. Indies, ser. 13, 1886, pp. 717. 

DybowsbiellaWAAQES and Wentzel, Pal. Indica, ser. 13, 1886, pp. 910, 916. 

Liehenalia (not Hall, 1852) Hall and Simpson, Nat. Hist. New York, Pal., vol. 6, 
1887, p. xvi.— Miller, North Amer. Geol. and Pal., 1889, p. 311.— Simpson, 
Fourteenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 559. 

Fistuliporella Simpson, Fourteenth Ann. Rep. State Geologist New York for the 
year 1894, 1897, p. 560. 

Zoarium ranging in the various species from incrusting to massive 
and subramose. Zooecia more or less rounded with a distinct luna- 
rium. Interzooecial spaces smooth or granulose at the surface, 
occupied internally by one or more series of vesicles. 

Genotype. — Fistvlipora minor McCoy. Carboniferous of England. 

The following new species can not be considered anything else than 
a primitive Fistvlipora. It possesses the generic characters of a 
lunarium and vesicular interspaces, but the lunarium is poorly out- 
lined, and, indeed, when best shown it appears as only a broad curve 
at one end of the cell. The vesicular interspaces also at times have 
the tabulated aspect of the mesopores in some of the ceramoporoids. 



Zoarium a small, elongate, dome-shaped mass, 12 mm. in height 
and 9 mm. wide. Surface smooth and exhibiting large, rounded 
zooecial apertures, isolated from each other by closed interspaces. 
Distinct maculae of closed mesopores and larger zooecia on a plane 
with the surface, at intervals of about 4 mm., measuring from center 
to center. Zooecial apertures irregularly rounded, averaging 0.36 
mm. in diameter, with three in 2 mm. Lunarium represented by an 
obscure broad curve occupying the anterior third of the cell wall, little 
raised above the general surface. Interspaces averaging the zooecial 
diameter in width, closed at the surface by a thin covering through 
which the openings of the vesicular species are indistinctly visible. 
Large, distinct granular spines dot the surface of these spaces and 
sometimes occur on the cell wall. 



FISTUUPORA PRD&SVA, new spades. 



Text fig. 40. 
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In thin sections the large granules of the surface are seen to be the 
ends of continuous thick acanthopore-like tubes composed of a 
granular, black material quite different in structure from the usual 
wall substance. These tubes follow the walls in their course to the 
surface, but they are not limited to any particular tube or direction. 
In some sections they are seen to cross diagonally from one side of a 
cell wall to the other before reaching the surface. Tangential sections 




Fig. 40. — Fistulipora prim<eva. a, the type-specimen, natural size; 6, surface or same, X8, exhib- 
iting A PORTION OP A MACULA AND SURROUNDING ZCHECIA; C, TANGENTIAL SECTION, X 30, SHOWING OBSCURE 
LUNARIUM AND NUMEROUS LARGE GRANULES; d, VERTICAL SECTION, X8; C, PORTION OF SAME SECTION, 
X20. GLAUCONITS LIMESTONE (B2), PAWLOV8E, GOVERNMENT OP ST. PETERSBURG. 



show irregularly rounded zocecia with thin walls separated by vesic- 
ular areas with equally thin walls. Here the lunarium is as indis- 
tinctly developed as at the surface, while the granular tubes are just 
as clearly shown. 

The fistuliporoid vesicles and the large, dark granular structure of 
this species are so unusual in an Ordovician bryozoan that compari- 
sons with other species are unnecessary. 
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Occurrence. — Rare in the Glauconite limestone (B2) at Pawlo^sk, 
government of St. Petersburg. 
Holotype.—Csit. No. 57208, U.S.N.M. 

A thin section of the type-specimen is in the collection of the British 
Museum. 



Cheilotrypa Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 7, 1884, p. 49. 

Ckilotrypa Miller, North Amer. Geol. and Pal., 1889, p. 297. — Ulrich, Geol. 
Surv. Illinois, vol. 8, 1890, p. 382; Zittel's Textbook of Paleontology (Eng. ed.), 
1896, p. 269.— Simpson, Fourteenth Ann. Rep. State Geol. New York for the 
year 1894, 1897, p. 554.— Nickles and Basslbr, Bull. 173, U. S. Geol. Surv., 
1900, p. 26.— Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 24. 

The zocecial characters of this genus are essentially the same as in 
FistuLipora, but the zoarium is of small, ramose branches with a 
narrow, irregularly expanding and contracting axial tube. The 
genus may be said, therefore, to be the equivalent in the Fistuli- 
poridse of Ccdoclema in the Ceramoporid®. The following species 
is the earliest known, and naturally has primitive characters. 

Genotype. — ChUotrypa hispida Ulrich. Mississippian of the United 
States. 



Zoarium of very narrow, irregularly cylindrical, smooth branches, 
about 1 mm. in diameter, with small, macular areas at intervals of 
2.5 mm. Apertures with their proximal end slightly raised into a 



Fig. 41.— Chilotbypa immatura. a, a fragment, X2, with a few xoooal apertures enlarged; 6, 

TANGENTIAL SECTION, X20, 8HOWINO ARRANGEMENT AND SHAPE OF ZOGEOA; C, VERTICAL SECTION, X», 
WITH EXPANDING AND ;CONTRACTINO CENTRAL TUBE; d, TRANSVERSE SECTION, X20, SHOWING CENTRAL 
TUBE AND THICKNESS OF ZOARZAL LAYER. LYCKHOLM LIMESTONE (Fl), KERTEL, ISLAND OF DAGO, 
E8THONIA. 

lunarium, arranged in ascending spiral rows, elongate oval, five in 
2 mm. Interzocecial spaces closed at the surface. Ends of branch 
show the hollow, axial tube, about 0.16 mm. in diameter. The tube 
is a prominent feature of vertical sections, where it is seen to slightly 
expand and contract. Such sections also show the zocecia to arise from 



Genus CHILOTRYPA Ulrich. 



CHILOTRTPA IMMATURA, new tpccto*. 



Text fig. 41. 



c 
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the basal membrane or epitheca forming the wall of this tube, and 
to proceed to the surface in a gentle curve. In the immature region 
their walls are thin and diaphragms are absent. In the mature zone 
the walls thicken, interzooecial spaces are developed, and an occasional 
diaphragm is inserted. In well-developed species of Chilotrypa the 
interzooecial spaces are filled with vesicles precisely as in Fistvlipora, 
but in the present form the vesicles are almost entirely absent and 
their place is occupied by laminated tissue similar to that occurring 
in the more primitive Ceramoporid®. Tangential sections exhibit 
elongate oval zooecia with a slight lunarial thickening at the proximal 
end. 

The delicate cylindrical branches with a small, central axial tube, 
and small, elongate apertures arranged in ascending spirals, are 
different enough from all other bryozoans to require no comparisons. 
While the species has some resemblance to Caloclema, it is believed 
that the majority of its characters show it to be a primitive form of 
Chilotrypa. 

Occurrence. — Apparently rare in the Lyckholm limestone (Fl) at 
Kertel, island of Dago. 

Holotype.—C&t. No. 57209, U.S.N.M. 

British Museum, thin sections of type-specimen. 

Order CRYPTOSTOMATA Vine. 

This order of the Bryozoa was proposed by Vine in 1883 as a sub- 
order to include mainly the bifoliate ptilodictyoid genera. Since 
that time the detailed studies of Ulrich have extended the limits 
of the order so that it now embraces such families as the Fenestellidre 
and Acanthocladiid®, in addition to the Ptilodictyonidae and related 
families. A concise definition of the order has been given by Ulrich 
in the English edition of Zittel's Textbook of Paleontology. This is 
as follows: 

Primitive zocecium short, pyriforra to oblong, quadrate, or hexagonal, sometimes 
tubular, the aperture anterior. In the mature colony the aperture is concealed, 
occurring at the bottom of a tubular shaft ("vestibule"), which may be intersected 
by straight diaphragms or hemisepta, owing to the direct superimposition of layers 
of polypides. Vestibular shaft surrounded by vesicular tissue, or by a solid calcareous 
deposit; the external orifice rounded. Marsupia and avicularia wanting. 

Comparing the Cryptostomata with the other orders of Bryozoa, 
it is found to be most closely related to the Chilostomata; in fact, the 
ciyptostomatous bryozoans are probably only the Paleozoic repre- 
sentatives of the Chilostomata so abundant in Mesozoic, Cenozoic, 
and recent times. As pointed out by Ulrich, the Cryptostomata 
differ, however, first, in having neither marsupia nor avicularia; 
second, in the much greater deposit of calcareous matter upon the 
front of the zooecia, thus producing the vestibule; third, in that 
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successive layers of polypides are often developed, one directly over 
the other, in a continuous tube; and, fourth, in that whenever a 
zoarium attains an uninterrupted width of more than. 8 mm., it 
exhibits clusters of cells differing more or less, either in size or eleva- 
tion, from the average zooecia. 

The generic and even specific representation of the Cryptostomata 
in the Baltic Ordovician and early Silurian strata is exceptionally 
like that in the corresponding beds of America. 

Family PTILODICTYONIDiE Zittel. 

Zoarium bifoliate, composed of two layers of zooecia, grown together 
back to back, usually jointed, at least at the base, and forming leaf- 
like expansions or compressed branching or inosculating stems; 
mesotheca without median tubuli; zooecia usually have hemisepta 
and semielliptical orifices; apertures usually ovate, surrounded either 
by a sloping area or a ring-like peristome; vestibules separated by 
thick walls. 

Genus PTILODICTYA Lonsdale. 

PtUodictya Lonsdale, Murchison's Silurian System, 1839, p. 676. — EichwaLD, 
Lethaea Roeeica, vol. 1, 1860, p. 387. — Ulrich, Joura. Cincinnati Soc. 
Nat. Hist., vol. 5, 1882, pp. 151, 162.— Foerste, Bull. Sci. Lab. Denison 
University, vol. 2, 1887, p. 155. — Hall and Simpson, Nat. Hist. New York, 
Pal., vol. 6, 1887, p. xix.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 390; 
Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 163; ZitteFs Text- 
book of Paleontology (Eng. ed.), 1896, p. 279. — Simpson, Fourteenth Ann. 
Rep. State Geologist New York for the year 1894, 1897, p. 541.— Nickles and 
Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 45.— Hennig, Archiv. fur 
Zool., K. Sven. Vet.-Akad. Stockholm, vol. 2, No. 10, 1905, p. 16.— Cumings, 
Thirty-second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 754. 

Jbcharopora (not Hall, 1847) Hall, Twenty-sixth Ann. Rep. New York State 
Mus., 1874, p. 99; Thirty-second Ann. Rep. New York State Mus., 1879, p. 161. 

Heterodictya Nicholson, Geol. Magazine, new ser., vol. 2, 1875, p. 33; Pal. Prov. 
Ontario, 1875, p. 79.— Miller, North Amer. Geol. and Pal., 1889, p. 309. 

Zoarium, a simple, unbranched, lanceolate or falciform frond, 
narrow or wide, which articulates with a small basal expansion; in 
the young condition the zoarium consists of longitudinally arranged 
narrow, oblong-quadrate zocecia, new zooecia of different width and 
arrangement being added subsequently on each side; walls of ves- 
tibules thick, solid, and with a double row of minute dots. 

Genotype. — Flustra lanceolate Lonsdale. Silurian of Europe. 

With the Richmond group assigned to the Silurian, the genus 
PtUodictya becomes restricted almost entirely to this period, the 
single exception being a species in the Lower Devonian of Ontario. 
PtUodictya is closely related to Escharopora and differs most obviously 
in the arrangement of its zooecia in parallel longitudinal rows. 
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PTILODICTY A FLABELLATA Eichwald. 





Text fig. 42. 

Ptilodictya flabellata Eichwald, Lethsea Rossica, vol. 1, I860, p. 389, pi. 24, figs. 
10 a, 6. 

Cfr. Ptilodictya expansa Hall, Twelfth Ann. Rep. Indiana Geol. Nat. Hist., 1883, 
pi. 12, figs. 2, 3. 

Although this species is briefly described by Eichwald, his figures 
are sufficient to show that it is undoubtedly a Ptilodictya closely 
related to the typical earliest Silurian forms. A'very similar, perhaps 
identical American species from the Clinton formation of Ohio, has 
been illustrated by Hall as Ptilodictya expansa. 

Although specimens of Ptilodictya flabellata have not occurred in 

the collections be- 

a ■ t r*n * ore me > * k ave no 

hesitancy in includ- 
ing it as a valid spe- 
cies. Eichwald re- 
cords the species as 
from the compact 
Ordovician (Ortho- 
ceratite) limestone, 
near Hohenholm, 
island of Dago, 
which will place it in 
either theLyckholm 
or Borkholm divi- 
sion of formation F. For various reasons, chiefly on account of its 
Silurian affinities, and its geographic location, I would regard Ptilo- 
dictya flabellata as belonging to the same fauna holding HaQopora 
degantvla, Sceptropora facvla, Lichenalia concentrica, etc., namely, 
that of the Borkholm horizon. 

Occurrence. — Hohenholm, island of Dago, probably in the Borkholm 
limestone (F2). 

PTILODICTYA OLADIOLA Billings. 

Text fig. 43. 

Ptilodictya gladiola Billings, Cat. Sil. Fobs. Anticoeti, 1866, p. 10. 

Ptilodictya lanceolata Eichwald (not Goldfuas), Lethsea Roes., vol. 1. 1860, p. 388. 

An elongated, lamellate, slightly curved bifoliate bryozoan with the 
cells arranged in longitudinal rows, has been described by Eichwald 
as Ptilodictya lanceolata (Goldfuss), and recorded as from the Ordo- 
vician limestone of Lyckholm, as well as from various Silurian 
localities. The Ordovician specimens belong, in all probability, to 
the form described by Billings as Ptilodictya gladiola, which differs 
from typical P. lanceolata mainly in having smaller zooecia. Billings's 



Fig. 42.— Ptilomctta flabellata. a, zoarium, natural size, 

PARTED ALONG THE MESIAL LAMINA; b, VIEW ENLARGED, SHOWING 
LONGITUDINAL ARRANGEMENT OF ZOtECIA. "CALCAIRE COMPACTS A 
ORTHOCERATITES," ISLAND OF DAGO, NEAR HOHENHOLM. (AFTER 

Eichwald.) 
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careful description of P. gladiola applies equally well to the Russian 
example before me, and for that reason is quoted: 

Polyzoary, consisting of a single elongated, narrow, two-edged, 
unbranched frond, usually curved, gradually expanding from an 
acute point to a width of about 1 line in a length of from 1 to 28 
lines, moderately convex, often subangular along the middle and 
with flat slopes to the edges, which are acute. Cells oblong; 
when perfect, nearly rectangular at their extremities; when worn, 
one or both ends rounded; their length about twice their width, 
6 to 8 in the length of 1 line, arranged in very regular longitudinal 
rows, of which there are about 12 where the width of the frond is 
1 line. The largest frond seen is 28 lines in length and 1} in 
width at the larger extremity. 

Occurrence. — The American type was found in the 
earliest Silurian strata equivalent to the Richmond 
formation, on the island of Anticosti, Gulf of St. 
Lawrence. The European specimens believed to 
belong to the same species, occur in the Borkholm 
limestone (F2) at Borkholm and Lyckholm, Esthonia. 

Plesiotype.— Cat. No. 57210, U.S.N.M. 

Genus ESCHAROPORA Hall. 




Fio. 43.— Ptilodk> 
tya gladiola . 
Tangential sec- 
tion, X20, SHOW- 
ing tbs longitu- 
dinal arrange- 
ment of the zoce- 
oa. Borkholm 
limestone (f2), 
Borkholm, Es- 
thonia. 



Etcharopora Hall, Nat. Hist. New York, Pal., vol. 1, 1847, p. 72.— Ulrich, 
Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 167; ZitteFs 
Textbook of Paleontology (Eng. ed.), 1896, p. 279.— Nicklbs and Bassler, 
Bull. 173, U. S. Geol. Surv., 1900, p. 45.— Cumings, Thirty-second Ann. 
Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 745. 

PtUodictya (part), various authors. 

Although long considered a synonym of PtUodictya, the species of 
E8c7iaropora form a natural assemblage related to the former genus 
in its general zoarial and zooecial characters but differing mainly in 
the arrangements of their apertures. In PtUodictya the zooecial aper- 
tures are arranged in regular longitudinal rows; in Escharopora their 
arrangement is in diagonally intersecting series. The internal struc- 
ture of the two genera is essentially the same. 

All of the species of Escharopora are of Ordovician age while the 
oldest known forms of PtUodictya occur in the earliest Silurian (Rich- 
mond) deposits. The close relationship between the two genera is 
thus apparent from their geologic distribution, PtUodictya being 
undoubtedly a derivative of the earlier genus. 

Oenotype. — Escharopora recta Hall. Middle Ordovician of New 
York and Canada. 
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ESCHAROPORA SUBRECTA (Ulrich). 
Text fig. 44. 

PtUodktya subrecta Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 

Minnesota, 1886, p. 63; Geol. and Nat. Hist Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 168, pi. 12, figs. 5-29. 
Cfr. Micropora rhambica Eichwald, Letheea Rossica, vol. 1, 1860, p. 395. 

The only species of Escharopora recognized in the Baltic strata is 
represented by a number of well preserved examples from the Wassa- 
lem beds (D3) at Uxnorm. These agree in all their characters and 
show the same range of variation as the abundant American form 
E. subrecta, the types of which are before me for comparison. Ulrich 
has given a very detailed and careful description of the species and 
has illustrated it most fully in his third volume of the Minnesota 
reports. Certain of his figures are exactly duplicated in the Rus- 
sian specimens, and these have been selected for illustrating the 
species at the present time. 

The zoarium is usually a simple, smooth, bifoliate expansion with 
the lower portion gradually tapering to a pointed, articulating, finely 
striated basal extremity, as shown in figures 44 a and b. Older speci- 
mens may reach the size shown in figures 44 d and c, and, as in the 
latter, somewhat inconspicuous monticules may be developed. The 
finely striated basal portion is composed of elongated groove-like 
spaces which become wider further up in the zoarium and gradually 
change into the elongate confluent zocecial aperture characteristic 
of the species. This change is illustrated in figure 44 b, and the 
usual aspect and arrangement of the aperture is shown in figure 44 c. 

Measuring lengthwise there are about 11 apertures in 5 mm. and 
diagonally 9 to 10 in half that distance. Six of the central rows 
occur in 1 mm., measuring transversely. As indicated in several of 
the figures, the walls frequently fail to join and thus leave narrow 
channels between the apertures. In old examples, such as shown in 
figure 44 e, these channels are sometimes replaced by mesopores (fig. 
44/), giving a less regular arrangement to the zooecia. 

The two sections reproduced in figures 44 g and h exhibit the 
internal structure clearly enough to make its detailed description 
unnecessary. However, the long, primitive cell in tangential section 
and the slight development of hemisepta as shown in the vertical, are 
to be noted. 

The simple, pointed, bifoliate zoarium and the elongate, somewhat 
confluent, diagonally arranged zooecia of Escharopora subrecta are so 
unlike any associated Russian forms that comparisons are hardly 
needed. The pointed base is usually preserved and this alone gives 
a good clue to the species. Other bifoliate species with pointed 
bases, such as Oraptodictya proava have a quite different zoarium. 



Digitized by 



EARLY PALEOZOIC BBYOZOA OF THE BALTIC PROVINCES. 117 

In all probability Eichwald has described this same species under 
the name of Micropora rhombica, but his figures and description are 
of little value for accurate identification. 

Occurrence. — In America Escharopora subrecta is a common fossil 




Fro. 44.— Escharopora subrecta. a and 6, a typical specimen, natural size and the basal portion 

OF THE SAME, X9; C, VIEW OF THE CENTRAL PART OF THE SAME ZOARIUM, Xty d AND C, TWO SPECIMENS, 
NATURAL SIZE, BROADER THAN USUAL, THE LATTER EXHIBITING A ROW OF MONTICULES; /, 8URFACE OF 
THE LOWER PART OF ANOTHER EXAMPLE, Xl8, SHOWING UNUSUAL CONDITIONS; fi, TANGENTIAL SECTION, 
X18, CUTTING THE IMMATURE AND MATURE PARTS OF THE ZOARIUM; ft, PORTION OF ▲ VERTICAL SECTION, 

Xl& Black River (Decorah) shales, St. Paul and Minneapolis, Minnesota. (After Ulrich.) 

in the lower beds of the Black River (Decorah) shales of Minnesota 
and Iowa. In Europe it is known only from the Wassalem beds 
(D3) at Uxnorm, where specimens are equally abundant. (Cat. No. 
57211, U.S.N.M.) 

British Museum, specimen and thin section from the Wassalem 
beds, at Uxnorm. 
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Genus PH^ENOPORA Hall. 



Phsenopora Hall, Amer. Journ. Sci., ser. 2, vol. 11, 1851, p. 379; Nat. Higt. 
New York, Pal., vol. 2, 1852, p. 46.— Pictet, Traite de Paleontologie, 2d. ed., 
vol. 4, 1857, p. 169.— Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 
1882, p. 152— Fokrste, Bull. Sci. Lab. Deniaon Univ., vol. 2, 1887, p. 157.— 
Miller, North Amer. Geol. and Pal., 1889, p. 314. — Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, p. 392; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 173.— Pocta, Syst. Sil. Center Boheme, vol. 8, pt. 1, 1894, 
p. 8.— Ulrich* Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 279.— 
Simpson, Fourteenth Ann. Rep. State Geologist New York for the Year 1894, 
1897, p. 541.— Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 
46.— Hennig, Archiv. fur Zool., K. Sven. Vet.-Akad. Stockholm, vol. 2, 
No. 10, 1905, p. 10.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 55. 

Like Ptilodictya and Escharopora, except that there are two meso- 
pores in each interspace between the ends of the apertures. 

Genotype. — Phsenopora ezplanata Hall. Silurian (Clinton) of 



Phsenopora ensi/ormis Hall, Nat. Hist. New York, Pal., vol. 2, 1852, p. 48, pi. 18, 
figB. 8 a-c.— Nicholson and Hinde, Canadian Journal, new ser., vol. 14, 
1874, p. 142.— Nicholson, Pal. Province Ontario, 1875, p. 45, figs. 19, 2, 
2a. — Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 172. — 
Foerste, Geol. Surv. Ohio, vol. 7, 1895, p. 598.— Bassler, Bull. 292, U. S. 
Geol. Surv., 1906, p. 55, pi. 27, figs. 8, 9. 
Phsenopora cf. ensi/ormis Wiman, Bull. Geol. Inst. Univ. Upsala, vol. 5, pt. 2, 
1902, p. 180, pi. 6, figs. 25-28. 

Specimens of this species have not occurred in the collections 
before me, but I have no reason to doubt that Wiman's provisional 
identification can be accepted as correct. His figures certainly refer 



Canada. 



PHAN OPORA ENSIFORMIS HalL 



Text fig. 45. 



C 



a 




Fig. 45.— Phjenopora ensiformis. Wiman's illustrations or the borkholm form or this sp r ues ; 

a AND 6, TWO SMALL ZOARIA, NATURAL SIZE; C, SURFACE, XlO; d, TRANSVERSE SECTION, X10. BORK- 
HOLM DRIFT, QjLE MYR, ISLAND OF GOTHLAND. 



to a form like Phsenopora ensiformis in which the two mesopores at 
the end of the zooecia are poorly developed. The occurrence of other 
early Silurian types, such as HaMopora elegantula and Lichenalia con- 
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cenirica in the Borkholm limestone, is also indicative of the fact that 
the presence of Phxnopora ensiformis would not be unexpected. 

The zoarium is a narrow bifoliate expansion pointed at the base 
for articulation and averaging 25 mm. in length and 2 mm. in width; 
each face bears from seven to eleven parallel rows of zocecia with six 
zooecia in 2 mm. measuring longitudinally; the apertures are ar- 
ranged in linear series between slightly raised longitudinal lines, 
are quadrangular in shape, and measure about 0.18 by 0.30 mm. 
In the marginal series they are oval, slightly oblique, and somewhat 
larger than in the middle rows. The characteristic two mesopores 
occupying the inner spaces between the ends of the apertures are 
often discerned with difficulty, but upon close examination or by 
use of thin sections the mesopores may be found in the position 
normal for PJixnopora. 

Occurrence. — Abundant in the Clinton rocks of western New York 
and Ontario and not uncommon in the Rochester shale of the same 
region. Rare in the Clinton rocks of Ohio and also in the Osgood 
beds at Osgood, Indiana. Wiman obtained the species from drift 
bowlders of the Borkholm formation (F2) at Ojle Myr, island of 
Gothland. 

Specimens from American localities are in the collections of the 
United States National Museum and the British Museum. 



Arthropora Ulrich, Journ Cincinnati Soc. Nat. Hist., vol. 5, 1882, pp. 152, 167. — 
Miller, North Amer. Geol. and Pal., 1889, p. 293.— Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, p. 393; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 176.— Pocta, Syst. Sil. Center Boheme, vol. 8, pt. 2, 1894, 
p. 14.— Ulrich, Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 279.— 
Simpson, Fourteenth Ann. Rep. State Geologist of New York for the Year 
1894, 1897, p. 605. — Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 
1900, p. 46.— Cumings, Thirty-second Ann. Rep. Dep. Geol. Nat. Res. 
Indiana, 1907, p. 739. 

Zoarium bushy, composed of numerous articulating equal seg- 
ments, spread in a plane; apertures elliptical, surrounded by a deli- 
cate peristome; interspaces with one or more thread-like ridges 
variously disposed and with a row of minute papillae. 

Genotype. — Stictopora (PtUodictya) shafferi Meek. Upper Ordovi- 
cian (Maysville) of the Ohio Valley. 

The members of this interesting genus are readily distinguished 
from all other species of the family by their segmented character. 
Although complete zoaria are rare, their disjointed segments are 
readily identified by the rounded and pointed ends adapted for 
articulation. The genus is rather numerously represented in Amer- 
ican Ordovician strata, but in Russia only a single species has been 
noted. 



Genus ARTHROPORA Ulrich. 
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ARTHROPORA SIMPLEX Ukkb. 

Text fig. 46. 

Arthropora simplex Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Min- 
nesota, 1886, p. 65; Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
177, pi. 14, figs. 12-21. 

The identification of this neat little species in Russian strata is 
based in part upon a small single specimen from Uxnorm, which 
does not present all of the specific and generic characters because 
the important pointed base for articulation with the preceding seg- 
ment is broken away. That the species is undoubtedly present in 




Fig. 46.— Aetheopora simplex, a, several segments in theie natural position, life size; b, surface 
of a well-preserved fragment, X18; c, several zckecial apertures of the same, X35; d, TANGEN- 
tial 8ection, x 18, showing structure of the different parts of the zoarium; c, vertical section, 
x18, illustrating form of zooccia and hemisepta. black river (dscorah) shale, minneapolis, 
Minnesota. (After Ulrich.) 

the Wassalem beds seems most certain from thin sections of speci- 
mens accidentally encountered in the interior of limestone fragments 
which were being studied for other species. To assist in the identi- 
fication of the species a few of Ulrich's figures are introduced and 
the following abridged description is inserted: 

Zoarium jointed, consisting of narrow, bifoliate, unbranched 
stems, rounded and solid at the ends for articulation; averaging 18 
mm. in length, 1.5 mm. in width, and less than 1 mm. in thickness. 
Zocecial apertures elliptical and surrounded by a thin, granose peri- 
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stome, which is elevated and prolonged at each end. The surface is 
also ornamented by a thin, papillose, wavy ridge separating the 
longitudinal rows of zooecia. The simple, unbranched segments of 
this species with their ends rounded for articulation with each other 
will distinguish them from all other associated bryozoans. 

Occurrence. — An abundant fossil in the lower half of the Black 
River (Decorah) shales, in Minnesota and Iowa; apparently rare in 
the Wassalem beds (D3) at Uxnorm. (Cat. No. 57212, U.S.N.M.). 

American specimens are in the collections of the British Museum. 



Graptodictya Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, pp. 151, 
165.— Miller, North Amer. Geol. and Pal., 1889, p. 307.— Ulrich, Geol. 
Surv. Illinois, vol. 8, 1890, p. 393.— Pocta, Syst. Sil. Center Boheme, vol. 8, 
pt. 1, 1894, p. 14. — Simpson, Fourteenth Ann. Rep. New York State Geolo- 
gist for the Year 1894, 1897, p. 541— Nickles and Bassler, Bull. 173, U. S. 
Geol. Surv., 1900, p. 46.— Cumin gs, Thirty-second Ann. Rep. Dep. Geol. 
Nat. Res. Indiana, 1907, p. 747. 

This genus may be considered as an Arthropora with the jointed 
character of the zoarium limited to the base alone. The zocecial 
structure and surface ornament are alike in both genera, but the 
rather large, single, narrow branching frond of Graptodictya with a 
pointed, striated base articulating with a small basal expansion is 



Pio. 47.— Graptodictya ferelegans. a, tangential section, X20, of the type-specimen; b, several 
zooecia, X40; e, vertical section, X20; d, transverse section, X20. Richmond group, Clarks- 
vdulb, Ohio. 



quite different from the numerously segmented method of growth in 
ArtLropora. 

The Russian specimens referred to the genus include a species very 
similar in growth and other features to the American genotype, and 
in addition two cribrose forms — a method of growth which hitherto 
had not been recognized in the genus. The method of growth in the 
two latter species Graptodictya proava (Eichwald) and G. obliqya, 



Genus GRAPTODICTYA Ulrich. 
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new species, is exactly the same as in Clathropota, where many 
students would probably refer both of them. However, in the latter 
genus the zooBcial structure is exactly the same as in PtUodictya f 
from which Clathropora is distinguished only by its cribrose or clathrate 
zoarium. Granting that this is a sufficient generic distinction, 
new genera would be necessary for the clathrate species of Grapto- 
dictya and of StictoporeUa, but I am unwilling to believe at present 
that such genera would be of any advantage. The zoq&cia of both 
Graptodictya and Arthropora differ from those of PtUodictya in having 
low peristomes and in being separated from each other by solid 
interspaces bearing one or more tortuous, fine, elevated lines. 

Although Graptodictya has been defined by Ulrich and compared 
with related genera on several occasions, no illustrations of the inter- 
nal structure of the type species have ever been published. On account 
of the close relationship between Graptodictya perelegans, the geno- 
type, and the new species G. bonnemai, I am taking this opportunity 
to present the accompanying views of the former (fig. 47) to illustrate 
the generic structure, as well as for comparison with the latter species. 

Genotype. — Graptodictya perelegans (Ulrich). Earliest Silurian 
(Richmond) of the Ohio Valley. 



Cfr. Graptodictya (PtUodictya) perelegans (Ulrich), Journ. Cincinnati Soc. Nat. 
Hist., vol. 1, 187&, p. 94, pi. 4, figs. 16, 16a. 

The close relationship existing between this new species and the 
genotype has been noted under the generic remarks. The internal 
structure of the two is practically identical, and, were it not for cer- 
tain differences in method of growth, they could hardly be distin- 
guished specifically. As it is, Graptodictya bonnemai is most certainly 
the forerunner of G. perelegans, and the occurrence of such similar 
species in the Middle Ordovician and earliest Silurian strata is but 
another instance of the close relationship between the faunas of these 
two periods. 

Critically compared, the zoarium of G. bonnemai is found to branch 
much less frequently than its later representative. Each species 
branches dichotomously at regular intervals; in G. perelegans this 
branching occurs at intervals averaging 4 mm. ; in the present form 
10 mm. is the usual distance between the bifurcations. This gives a 
more delicate aspect to the Russian form. Other differences may be 
noticed in the shape of the apertures, which in G. bonnemai are, as a 
rule, more elongate, but this is a character which varies with age 
and must therefore be used with caution. 

The dichotomously branching, slender, ribbon-like zoarium of G. 
bonnemai with its long, narrow base, pointed for articulation, and 



GRAPTODICTYA BONIfBMAI, new apedM. 



Plate 8, fig. 3; text fig. 48. 
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the beautiful surface character of the zocecia, forms one of the pret- 
tiest species in the Baltic Ordovician. The specific name is in honor 
of Dr. J. H. Bonnema, of The Hague, Holland, in appreciation of his 
excellent work upon the Ostracoda of the Kuckers formation. 

Occurrence. — A common fossil in the Kuckers shale (C2) ; Baron 
Toll's estate, Esthonia. Specimens referred to the species occur also 



FlO. 48.— Oraptodictya bonnemai. a, PORTION of a zoarium, natural size, showing, the pointed 

BASE AND FREQUENCY OF BRANCHING; b, TANGENTIAL 8ECTION, X20, CUTTING BOTH MATURE AND IMMA- 
TURE REGIONS; C AND d, SEVERAL ZOOXCIA OF THE SAME, X40, WITH ONE STILL FURTHER ENLARGED, 

X60; e, vertical section, X20, illustrating the prominent superior hemiseptum. Kuckers 
shale (C2), Baron Toll's estate, Esthonia. 



in the Jewe limestone (Dl), Baron Toll's estate, and in the Wesen- 
berg limestone (E) at Wesenberg, Esthonia. 
Cotypes.— Cat. No. 57213, U.S.N.M. 

Specimens from the Kuckers shale (C2), Baron Toll's estate, are in 
the collections of the British Museum. 



Gorgonia proavus Eichwald, Urwelt Russlands, vol. 2, p. 44, pi. 1, fig. 5. 
Coscinium proavus Eichwald, Lethaea Rossica, vol. 1, 1860, p. 398. 
SHctoporella cribrom Sardeson (not Ulrich), Journ. Geol., vol. 9, 1901, p. 157, 
pi. B, fi£8. 7-9. 

Clathropora flabellaia Hall, Foster and Whitney's Rep. Geol. Lake Superior Land 

District, pt. 2, 1851, p. 207, pi. 24, figB. 2a, b. 
SHctoporella flabellata Nickles and Basslbb, Bull. 173, U. S. Geol. Surv., 1900, 

p. 416. 

fCoscinium proavium Billings, Geol. Canada, Geol. Surv. Canada, 1863, p. 158, 



This splendid species, with its large, cribrose zoarium and con- 
spicuously striated, pointed base, furnishes probably the most showy 
cabinet specimen of any of the Russian bryozoans. Fragments are 
abundant in the Wassalem beds (D3) at several localities in Esthonia, 




ORAPTODICTYA PROAVA (Eichwald). 



Plate 8, fig. 2; plate 9, figs. 1-6; text figs. 49, 50. 



fig. 122. 
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and more complete specimens preserving the pointed base are by no 
means rare. Although Eichwald gives but a single illustration of the 
species, a view, natural size, of a zoarium preserving the pointed base 
(fig. 49 a), there can be little question that his type of Coscinium 
proavus and the specimen figured in the present work are identical, 
mainly because Graptodictya proava is the only known cribrose Mid- 
dle Ordovician Russian bryozoan with the pointed base and dimen- 
sions shown in his figure. This same species has been found in 
American strata, as determined from my study of the specimen (see 
fig. 6, pi. 9) which Sardeson, in his " Problem of the Monticuli- 
poroidea" 1 figures and describes at length under the name of Stio- 
toporeda cribrosa Ulrich. In spite of Sardeson's statement to the 
contrary, it is a fact that species of StictoporeUa have an expanded 
incrusting base and never have a pointed base for articulation. Com- 



in the present work. Graptodictya proava is known from a second 
American locality, namely, along the Escanaba River in Michigan, 
below the upper falls. A fine, large example from this place was 
made the type of Hall's Clathroporajlabellata. Through the courtesy 
of Dr. E. O. Hovey, of the American Museum of Natural History, I 
have had the opportunity of studying this type and of presenting 
an illustration of its minute structure to show the specific identity. 
The specimen itself has been broken out of the solid limestone and 
thus is parted along the mesial lamina. Its cribrose zoarium has 
the same dimensions seen in the large examples of G. proava, and it 
clearly arises from a pointed base, although a portion of this is 
broken away. 

The cribrose, bifoliate bryozoan, figured by Billings as Coscinium 
proavus Eichwald, may be correctly identified, but in the absence of 
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parison of figures of 
both species here pre- 



differences between 
StictoporeUa cribrosa 
Ulrich and Graptodictya 
proava. Indeed, ob- 



servers who have had 




1 Journ. GeoL, voL 0, 1901, p. 160. 
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the illustrated specimen, which appears to be lost, the matter can 
not be settled. As the basal portion is not shown, the specimen may 
be a cribrose Stictoporetta. 

Description. — Zoarium of narrow, bifoliate branches averaging 
2.5 mm. in width, inosculating so frequently that a broad frond, with 
circular or elliptical openings, results. The lower portion of the 
cribrose zoarium is prolonged into a striated base which is long, nar- 
row, and pointed in young examples (see fig. 2, pi. 9), and short and 
more or less rounded in older specimens (see figs. 1, 3, 6, pi. 9). 
This base articulates with an expanded attachment, as shown in 
figure 5, plate 9. An average zoarium is 50 mm. in its longer 
diameter, but larger specimens frequently occur. 

Fenestrules sometimes circular but generally elliptical, and aver- 
aging 1.5 by 1.8 mm. Although their size and arrangement is more 



a 




t 



FlG.50.— GEAPTODICTTA PBOAVA. a, TANGENTIAL SECTION, X20, CUTTING THE STRIATED EDGE OF A BRANCH 
AND THE ADJOINING ZOOECIA; b, PORTION OP THE SAME, X*0; C, VERTICAL SECTION, X20. WA8SALEM 
BEDS (D3), UXNORM, ESTHONIA. 

or less irregular, large examples, such as illustrated on plate 9, 
figure 1, show them disposed in irregular, diagonal, intersecting rows. 

Zooecia subpolygonal, sometimes subrhomboidal in outline with 
elliptical to circular apertures. Interspaces solid with one or two 
fine, elevated, papillose lines. Mesopores restricted almost entirely 
to the edges of the branches, where they form a band around the 
fenestrules about 0.5 mm. wide. In the lower portion of old zoaria, 
the fenestrules are often obliterated by the greatly increased width 
of this band of mesopores. Occasionally a small mesopore or two 
may be noted among the ordinary zooecia. The articulating pointed 
base is composed of elongate, narrow, modified zooecia separated 
by wide, solid interspaces with numerous elevated lines, this com- 
bination of elongate zooecia and intervening lines producing the 
striated appearance. The attached socketlike basal expansion is 
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made up of similarly modified zooecia and broad interspaces. In 
all cases, the elevated lines traversing the interspaces are minutely 
papillose. Views of the internal structure are given in figure 50. 

Occurrence. — EichwaJd mentions two localities for his species, first, 
the "calcaire k Orthoceratites" at Reval, and, second, the dolomite 
[Lyckholm-Borkholm formation] at Borkholm. The numerous 
examples coming from the Wassalem beds (D3) at Uxnorm, in the 
vicinity of Reval, identical with his figured specimen, cause me to 
believe that the latter was derived from the same place. Eichwald's 
Borkholm specimens probably belong to the species next described 
as Graptodictya obliqua. The American occurrences are (1) in the 
Clitambonites bed of the lower Trenton limestone, near Kenyon, 
Minnesota, and (2) in the lowest Trenton or late Black River limes- 
tone, along the Escanaba River, Michigan, below the falls. 

Plesiotypes.—C&t. No. 57216, U.S.N.M. 

Specimens and thin sections from the Wassalem beds at Uxnorm, 
Esthonia, are in the collections of the British Museum. 



Compared with other cribrose species, this new form differs so 
decidedly in zooecial structure that it need be discriminated only 
from the abundant Graptodictya proava (Eichwald), of the Wassalem 
beds. Careful comparison shows the following differences: First, 



Flo. 51.— Graptodictya obliqua. a, tub type-specimen, natural bos, showing the striated basal 
portion; b, tangential section, X20, exhibiting the wide, intrrzocbcial spaces; c, vertical 
section, X20, with the interzogscial spaces filled by laminated tissue. Lower part of Lyck- 

HOLM LIMESTONE (Fl), KERTEL, ISLAND OF DAGO, ESTHONIA. 

the zoarium of G. obliqua is much coarser, its fenestrules being twice 
the size of those in G. proava. Its zooecia also are larger, with four 
in 2 mm., and are directed obliquely to the growing edge; the orna- 



mentation of the surface is likewise coarser. Altogei 



GRAPTODICTYA OBLIQUA, new species. 

Plate 8, fig. 4; text fig. 51. 
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is larger and coarser in every respect than any other species of the 
genus. Its internal structure, however, is quite similar to that of 
typical Graptodictya, so that there can be little question of its generic 
placement. 

The type-specimen shown in figure 51 a lacks the characteristic 
basal articulating point, but this undoubtedly was present and has 
only been lost. 

Occurrence. — Apparently rare in the lower part of the Lyckholm 
limestone (Fl) at Kurkftll, Esthonia. 
H6lotype.—Ca.t. No. 57220, U.S.N.M. 
British Museum, thin section of type-Specimen. 

Family STICTOPORELLID^ Nickles and Bassler. 

This family differs from the Ptilodictyonidee mainly in that the 
zoarium is not articulated, but grows upward from, and is continuous 
with, a spreading base. 

Of the seven genera referred to the Stictoporellidae, only the type 
genus Stictoporella is known at present in the lower Paleozoic rocks 
of Russia. 

Genus STICTOPORELLA Ulrich. 

Stictoporella Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, pp. 152, 
169; Geol. Surv. Illinois, vol. 8, 1890, p. 394; Geol. and Nat. Hist. Surv. 
Minnesota, vol. 3, pt. 1, 1893, p. 179; Zittel's Textbook of Paleontology 
(Eng. ed.), 1896, p. 279. — Simpson, Fourteenth Ann. Rep. State Geologist 
New York for the year 1894, 1897, p. 535.— Nickles and Bassler, Bull. 173, 
U. S. Geol. Surv., 1900, p. 46.— Cumings, Thirty-second Ann. Rep. Dep. 
Geol. Nat. Res. Indiana, 1907, p. 756. 

Micropora Eichwald, Bull. Soc. Nat. Mbscou, No. 4, 1855, p. 457; Lethaea 
Rossica, vol. 1, 1860, p. 393. 

Not Micropora Gray, List of the specimens of British animals in the collection 
of the British Museum, pt. 1, Centronix or Radiated Animals, 1848, pp. 
115,147. 

Zoarium branching, cribrose, or leaflike; zooecia with the primi- 
tive portion tubular, usually long, generally without hemisepta, the 
inferior one only occasionally present; orinces at the bottom of a 
wide, sloping vestibule; thick-walled, untabulated mesopores occur 
between the apertures and line the margins of the zoarium. 

Genotype. — Stictoporella interstincta Ulrich = Ptilodidya Jlexuosa 
James. Upper Ordovician (Eden) of the Ohio Valley. 

The diagnostic features of this genus, aside from its family char- 
acters, are the long tubular primitive portion of the zooecium and 
the presence of more or less numerous, untabulated, thick-walled 
mesopores. Eichwald founded his new genus Micropora upon a 
species which proves upon further investigation to be a Stictoporella. 
However, the name Micropora was preoccupied by Gray for a genus 
of chilostomatous bryozoans, so that Stictoporella remains a valid 
name. 
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STICTOPORELLA CRIBROSA Ulrich. 



Plate 7, fig. 4; text figB. 52, 53. 



Stictoporellaf cribrosa Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 
Minnesota, 1886, p. 60. 

Stictoporella cribrosa Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 184, pi. 10, figs. 21-25; pi. 11, figs. 22, 23.— Simpson, Fourteenth 
Ann. Rep. State Geologist New York for the year 1894, 1897, p. 536, fig. 93. 

Zoarium composed of narrow, bifoliate, smooth branches, aver- 
aging 2.5 mm. in breadth, inosculating so frequently that a broad 
expansion perforated by rounded or elliptical fenestrules at rather 
irregular intervals is the result. Specimens preserving the basal 



Flo. 52.— Stictoporella cribrosa. a, nearly complete zoarium natural size; ft and e, surface of 
a specimen with numerous mesopores, x» and a portion x18; d, vertical section, xl8j «, tan- 
gential section op an avebaqe specimen, x18. black rlveb ( decora h) shales, minneapolis 
Minnesota. (After Ulrich.) 

portion are not common, but show clearly that the zoarial growth 
is from a small incrusting basal expansion into thin, erect fronds. 
The largest of the Russian specimens, although still incomplete, is 
over 70 mm. in its longer diameter. Fronds celluliferous on both 
sides, as usual in such bifoliate specimens. Fenestrules about 2 mm. 
in their greatest diameter, although a variation of 1 mm. in each 
direction from this figure may be observed. This irregularity of 
the fenestrules is matched by a corresponding variation in the width 
of the branches, which range from 1.5 mm. to 3 mm., in round 
numbers. Zo racial apertures small when compared with other 
bryozoans, but large for this particular section of the genus, subcir- 
cular and set in well-defined, polygonal, sloping areas. The usual 
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aperture is about 0.10 mm. by 0.12 mm., and seven to eight may be 
counted in 2 mm.; when well preserved, many of the apertures are 
closed by a convex subcentrally perforated plate. Mesopores 
small and sometimes few, but often numerous enough to isolate the 
zocecia. Along the edges of the zoarial branches around the fenes- 
trates, there is a band of mesopores 0.5 mm. or more in width. 

The internal features illustrated in figure 53, prepared from a Rus- 
sian example, differ from typical species of StictoporeUa cribrosa only 
in the scarcity of mesopores and the corresponding greater size of the 
zocecia. In tangential sections the polygonal areas are plainly 
marked out, and the cavity of the zocecium is seen to be subcircular or 
ovate and of less diameter than the walls. The mesopores vary in 
size and shape and are sometimes completely filled by deposits of 
sclerenchyma. 

An examination of numerous specimens from both the American 
and Russian localities shows that the zocecium has some variation in 
size. This is due, as in 
other bryozoans, to the 
number of mesopores 
present. When meso- 
pores are few, the zocecia 
are larger, but with nu- 
merous mesopores the 
zocecia become decreased 
in size. In each case the 
number of zocecia in a 
given space is the same. 
Ulrich's illustrations (fig. 
52) show the condition in which mesopores are most numerous, while 
the thin section shown in figure 53 illustrates the opposite condition. 

The occurrence of such highly organized and well-marked species 
as Graptodictya proava (Eichwald) and StictoporeUa cribrosa Ulrich 
in both the American and Russian strata without a single variation 
in their respective specific characters was one of the pleasant surprises 
of my studies, and to me, at least, was good evidence of the great 
stratigraphic value of these organisms. Moreover, these species 
offer so many characters for discrimination that their identification 
can be made with utmost certainty. 

The associated species, Graptodictya proava (Eichwald), has a similar 
cribrose zoarium, but differs in its striated base pointed for articu- 
lation. When this base is not present, the absence of mesopores and 
the smaller, differently shaped zocecia of the Graptodictya are suffi- 
cient to distinguish it. StictoporeUa gracilis (Eichwald) is also a 
cribrose species, but, as indicated under its description, the dimen- 
sions of its zoarium and the shape of the zocecia are quite different. 
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FlO. 53.— SHCTOPORELLA CEIBBOSA. a AND b, TANGENTIAL AND 
VERTICAL SECTIONS, X24, OP A WELL DEVELOPED RUSSIAN 
EXAMPLE IX WHICH MESOPORES ARE LESS ABUNDANT THAN 
USUAL. WASSALEM BEDS (D3), UXNORM, ESTHOJOA. 
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Co8cinium pranuntium, new species, likewise has a cribrose 
zoarium and an attached base, but the zocecia are rounded and pro- 
vided with a distinct lunarium. Internally the latter species is, of 
course, quite different. 

Occurrence. — Ulrich's types are from the Rhinidictya bed of the 
Black River (Decorah) shales, at Minneapolis and St. Paul, Minnesota, 
but the species is abundant in this as well as the Stictoporella and 
Ctenodonta beds of the same formation. In Russia specimens are 
numerous in the Wassalem beds (D3) at Uxnorm and Gut Sack, in 
Esthonia. 

PUsiotype.—Ca.t. No. 57221, U.S.N.M. 

Specimens and thin sections from the Wassalem beds at Uxnorm 
are in the collections of the British Museum. 

STICTOPORELLA GRACILIS (Ekhwald). 

Plate 7, figs. 1-3; text figs. 54, 55. 

Eschara gracilis Eichwald, Schichtensyst. v. Esthland, 1840, p. 205; Urwelt von 

Russland, pt. 2, p. 43, pi. 1, fig. 4. 
Micropora gracilis Eichwald, Lethsea Rossica,vol. 1, 1860, p. 393, pi. 33, fig. 4 a, b. 

The first illustration of this species, published by Eichwald, is 
hardly sufficient for its accurate identification, but the figures given 
in his Lethaea Rossica refer undoubtedly to the cribrose bryozoan here 
referred to the genus Stictoporella. This species is represented in the 
collections before me by fragmentary examples from a number of 

localities in the 

a - government of St. 

Petersburg, all of 
them coming from 
the Glauconite 
limestone. The 
most perfect of 
these examples is 
shown on plate 7, 
figure 1 , where the 
zoarium is seen 
to be of cribrose 
branches averaging 4 mm. in width and arising from an expanded 
base. As usual in such forms of growth, the basal expansion and the 
initial branches are finely striated instead of celluliferous. 

The zooecial apertures are rather large for the genus, with four in 
2 mm., oval, and more or less oblique, with five to seven rows in the 
width of a branch. The apertures are separated by longitudinal 
ridges, while shallow depressions or mesopores occupy the spaces at 
the distal end of the zooecia. As shown in figure 3 of plate 7, the mar- 
gins of the branches are made up of the same finely striated, porous 




Fig. 54.— Stictoporella gracilis, a, Eichwald's original figure (Es- 

CHARA GRACILIS); b AND C COPIES OF ElCHWALD'S ILLUSTRATIONS OF 

Micropora gracilis; b, a zoarium, natural size, and c, surface of 

SAME, ENLARGED. "CALCAIRE A ORTHOCERATITES," ISWOSS, GOVERN- 
MENT of St. Petersburg. 
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tissue found at the base of the zoarium. The internal structure of 
the species is shown in figure 55, where the oval zooecia separated by 
ridges and occasional mesopore-like spaces of the tangential section, 
and the long, tubular, primitive zoceciuni of the vertical section are 
the most noteworthy features. 

There is no known a - 



Occurrence. — Common in the Glauconite limestone (B2) at Wassil- 
kowa, on the Lawa, Oberchowo and Tswos, on the Wolchow, and 
Gornaja Scheldicha, on Lake Ladoga, government of St. Petersburg. 

Plesiotypes.— €at. No. 57223, U.S.N.M. 

British Museum, specimens and thin sections from the Glauconite 
limestone at Wassilkowa. 



This prolific family is almost restricted to the Ordovician and 
includes genera which, in the general shape of the zoarium, seem to 
be little different from the various preceding Cryptostomata. The 
zooecial structure, however, is distinctly different, the most obvious 
points of difference being the presence of median tubuli between the 
median laminae, and between the longitudinal rows of zooecial tubes. 
Mesopores are absent, but the interzooecial spaces are often filled 
with vesicles. 



Bhinidictya Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 152. — 
Hall and Simpson, Nat. Hist. New York, Pal., vol. 6, 1887, p. xx. — Ulmch, 
Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 124; Zittel's 
Textbook of Paleontology (Eng. ed.), 1896, p. 279.— Simpson, Fourteenth 
Ano. Rep. State Geol. New York for the year 1894, 1897, p. 605.— Nickles 
and Basslbr, Bull. 173, U. S. Geol. Surv., 1900, p. 48.— Cuminos, Thirty- 
second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 755. 

Stictopora (part) Hall, Nat. Hist. New York, Pal., vol. 1, 1847, p. 73. 

Stictopora (not Hall) Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 388. 

This fine genus is represented in the Russian deposits by two well- 
marked forms, one from the Wassalem beds, which can not be dis- 




Family RHINIDICTYONIDiE Ulrich. 



Genus RHINIDICTYA Ulrich. 
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tinguished from the common Minnesota species Rhinidictya mutabilis, 
and a second closely related species from the Wesenberg limestone, 
differing mainly in having much larger zooecia. In America the genus 
has a rather prolific representation both in species and in specimens. 
While specimens are not infrequent in the Russian strata mentioned 
above, the scanty specific development is rather unusual. 

Genotype. — Rhinidictya nicTiohoni Ulrich. Middle Ordovician of 
the United States and Canada. 



Stictopora mutabilis (part) Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 

Minnesota, 1886, p. 66. 
Stictopora mutabilis Miller, North Amer. Geol. and Pal., 1889, p. 324, fig. 517. — 

Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 304, figs. 2 c-h. 
Rhinidictya mutabilis Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 125, pi. 6, figs. 1-6, 12, 13; pi. 7, figs. 10-23, 25-28; pi. 8, figs. 1-3.— 

Whtteaves, Pal. Foss., vol. 3, 1897, p. 240. — Sardeson, Joum. Geol., vol. 

9, 1901, p. 155, pi. B, figs. 4-6. 
Stictopora mutabilis var. minor Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. 

Surv. Minnesota, vol. 3, pt. 1, 1886, p. 67. 



Flo. 56. Rhinidictya mutabilis. a, a young specimen, described as variety minor, natural seek; 

b, THE USUAL MATURE SPECIMEN; C, SURFACE VIEW, Xd, OP A YOUNO EXAMPLE; d, SEVERAL APERTURES 
OF THE SAME , X 35; €, SURFACE OP ORIGINAL OF FIGURE b, X9. BLACK RlVER (DECORAH) SHALES, MINNE- 
APOLIS, Minnesota. (After Ulrich.) 

This is a most abundant bryozoan in the Black River (Decorah) 
shales of Minnesota and Iowa; in fact, specimens are so numerous 
that one particular bed has been designated the Rhinidictya bed. 
The large amount of material studied by Ulrich caused him to recog- 
nize in addition to the typical form three varieties, minor, major, and 
senilis. In his final work upon the subject, variety minor was re- 
duced to synonymy under the type form of the species on the grounds 



RHINIDICTYA MUTABILIS (Ulrich). 



Text fig. 56. 



d 
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that the specimens so designated were only young examples. Curi- 
ously enough, most of the specimens found in the Baltic strata are 
a number of examples from the Wassalem beds at Uxnorm, differing 
in no appreciable manner from the types of the variety minor. It 
is probable that this is only an accidental coincidence, and that in 
the course of time specimens of the more mature typical form of the 
species will be discovered. The surface characters of both the type 
form of the species and of the young examples designated variety 
minor are illustrated in the accompanying figures. The species is 
described in considerable detail by Ulrich, but it is believed that the 
narrow, bifoliate, ribbon-like stipes bearing longitudinal rows of 
somewhat elongated quadrate zocecia, with granulose separating 
ridges, are sufficient to distinguish it from most associated bryozoans. 




Fig. 57.— Rhinidictya exserta. a and b, two typical fragments, natural size; e, tangential sec- 
tion, X20, THROUGH MATURE ZONE OF AN OLD EXAMPLE; d, VERTICAL SECTION, X20, OF THE SAME SPECI- 
MEN. WSSENBERG LIMESTONE (E), WESENBERG, ESTHOXIA. 

The internal structure is very similar to Rhinidictya exserta, illustrated 
above. Comparisons between the two are given on page 134. 

Occurrence. — Very abundant in all the divisions of the Black River 
(Decorah) shales, and in the Fusispira and Nematopora beds of the 1 
lower Trenton limestones of Minnesota and Iowa; common in the 
Wassalembeds (D3) at Uxnorm, Esthonia (Cat. No. 57227, U.S.N.M.) 

One specimen (forma minor) from the Wassalem beds at Uxnorm 
in the collections of the British Museum. 

RHINIDICTYA EXSERTA (BichwaM). 

Text figs. 57, 58. 

Eschara exserta Eichwald, Urwelt Russlands, pt. 2, 1847, pi. 1. fig. 2. 
Stictopora exserta Eichwald, Lethsea Roasica, vol. 1, 1860, p. 392, pi. 26, fig. 11 a, 6. 

As shown in figure 58, the two illustrations of Stictopora exserta 
given by Eichwald seem to represent the surface of quite different 
bryozoans. I am unable to find any form corresponding to figure 
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58 a, but figure 58 & in all probability refers to a species of Rhini- 
dictya not uncommon in the Wesenberg limestone, for which I shall 
adopt the name Rhinidictya exserta. 

The zoarium of R. exserta is of narrow, parallel-edged branches, 
2% to 3 mm. in width, dividing dichotomously at intervals of 15 mm. 
or more. Zooecia with oblique to nearly direct oblong apertures, five 
to six in 2 mm., measuring longitudinally, and 11 in the same distance 
counting transversely. As often noted in this genus, the marginal 
rows of apertures are usually a little larger than the average and are 
directed outward. In young examples the zooecial interspaces are 
thin and without surface ornament; with age they thicken slightly 
and exhibit rows of small granules. The latter appear clearly in 
tangential sections, as indicated in figure 57 c. 
The internal structure of this species is very similar to that of R. 

mvtabiliSj which has been so 
fully described by Ulrich that 
there is no necessity for repe- 
tition. The median tubuli 
are seen best in transverse 
sections and are not shown 
in the accompanying illus- 
trations. The surface char- 
acters of the species, although 

FIG. 58.-RHIXIDICTYA EXSERTA. 0, ElCHWALD'S ORIGI- f^ y JJ fa Eidl- 
NAL VIEW OF THIS SPECIES; 6, VIEW OF HIS SECOND ^ " 

SPECIMEN, UPON WHICH THE PRESENT CONCEPTION OF Wald S figUTe 58 0, 8X9 pCT- 

THE SPECIES IS BASED. hapg ^4^^ fa 

Ulrich's view of R. mviahilis in figures 56 c and d. In spite of this 
similarity, there need be no difficulty in distinguishing R. exserta 
because its zooecia are one-fourth to one-third again as large as those 
of R. mutabUis. 

The bifoliate, narrow, straight edged parallel branches of R. 
exserta, with its oblong zooecia, are so distinct from associated bryo- 
zoans that there is little likelihood of confusing it with any other. 
In contrast with other bryozoans of the Wesenberg limestone, all of 
the specimens of the present species that I have seen have weathered 
out with a distinct white color, a fact which also aids in their identi- 
fication. 

Occurrence. — Apparently common in the Wesenberg limestone (E) 
at Wesenberg, Esthonia; rare in the Kegel limestone (D2) at Kegel, 
Esthonia. 

Plesiotypes.—Cfit. No. 57228, U.S.N.M. 

British Museum, one specimen from the Wesenberg limestone at 
Wesenberg. 
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Genus PHYLLODICTYA Ulrich. 

Phyllodictya Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 153. — Mil- 
ler, North Amer. Geol. and Pal., 1889, p. 315.— Ulrich, Geol. Surv. Illi- 
nois, vol. 8, 1890, p. 390; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 1893, 
p. 141; ZittePs Textbook of Paleontology (Eng. ed.), 1896, p. 280.— Simpson, 
Fourteenth Ann. Rep. State Geologist New York for the year 1894, 1897, p. 
531. — Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 49. 

The members of this genus differ from other Rhinidictyonid® 
in having broad, bifoliate zoaria with long zooecial tubes crossed by 
complete diaphragms 
and without hemisepta. 
Its relations are mainly 
with Pachydictya, but 
Phyllodictya has more or 
less strongly oblique 
apertures with the pos- 
terior edge raised. Of 
the two known Russian 
species, one is identical 
with an American form, 
while the second is new. 

Genotype. — Phyllo- 
dictya frondosa Ulrich. 
Middle Ordovician 
(Black River) of the 
United States and Can- 
ada. 

PHYLLODICTYA FLABBL- 
LARIS, new species. 

Plate 7, figs. 7, 8; text fig. 59. 

This fine new species 
differs from all other 
members of the genus 
in the greater dimen- 
sions of both the zoa- 
4 rium and zooecia. The 
/ zoarium is a broad bifoliate expansion of which figure 7 on plate 7 
/ represents only a fragment. The original of this type-specimen must 
have been at least 40 mm. in height and 60 mm. in width, with a 
maximum thickness of 4 mm. Another specimen before me has a 
still greater thickness, so that its other dimensions were probably 
correspondingly larger. The surface of these zoaria is marked by 
finely granular solid spots or macul® at intervals of about 5 a mm. 
The more perfect condition of the surface shows the zooecia to be 
arranged in longitudinal series between faintly papillose ridges, but in 
old examples this arrangement is much obscured. Four zooecif 
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in 2 mm. measuring longitudinally. Indeed the apertures show the 
same variation as exhibited in the several illustrations of the following 
P. varia. 

Aside from the larger zooecia the internal structure is also much as 
in P. varia. In vertical section the zooecial tubes proceed to the sur- 
face in a long, gentle curve. Neither diaphragms nor hemisepta 
have been observed in any of the sections. The zooecial interspaces 
are filled with a dense, laminated tissue which, as shown in figure 59, 
is pierced by numerous tubuli. In tangential sections these tubuli 
appear as dark spots or pores, numerous in the maculae, but less 
common between the zooecia. The zooecia in such sections are 
rounded to elongate oval and drawn out anteriorly with the walls 
thickened by the interzooecial deposit of tissue. 

Compared with P. varia, the only other Russian species of the genus, 
P. fiaheUa/ris has larger zooecia, a broader and thicker zoarium and 
more conspicuous maculae. Other bifoliate bryozoans of the Baltic 
area are too different to require comparison. 

Occurrence. — Not uncommon in the Orthoceras limestone (B3) on 
the island of Rogo, near Baltischport; also at Baltischport, and at 
Tischer, near Reval, Esthonia. 

Cotypes.— Cat. Nos. 57230, 57231, U.S.N.M. 

Thin sections of specimens from Baltischport are in the British 
Museum's collection. 



Phyllodictya varia Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 144, pi. 14, figs. 1-8. 

A second species of Phyllodictya in the Middle Ordovician strata of 
Russia differs conspicuously from the preceding form in having 
smaller zooecia and a more delicate zoarium. This particular species 
was found to agree in all essential respects with the very common 
Minnesota Ordovician form described by Ulrich as Phyllodictya varia. 
In fact, the similarity is so great that it was thought unnecessary to 
show any other illustrations than those given by Ulrich. The zoarium 
is of bifoliate, thin, leaf-like expansions, with sharp, nonporiferous, 
subparallel edges. Scattered over the celluliferous surfaces at dis- 
tances of about 4 mm. are solid, finely granostriate maculae which, 
in old specimens, as shown in figure 60 e, are of considerable size. 
The normal shape and arrangement of the zooecia, with their surface 
ornamentation, is shown in figures 60 c and 60 d, while the usual 
views seen in vertical and tangential sections are reproduced in figures 
60/ and g. Measuring longitudinally, five to six apertures may be 
counted in 2 mm. 



PHYLLODICTYA VARIA Ulrich. 



Text fig. 60. 
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Occurrence. — The American types of this species seem to be 
limited to the Rhinidictya bed of the Black River (Decorah) shales of 
Minnesota. The Russian examples studied were found in the Was- 
salem beds (D3) atUxnorm (Cat. No. 57233, U.S.N.M.). 

British Museum, one specimen from the Wassalem beds at Ux- 
norm. 




flo. 60. — phtllodictya vama. 0, portion of a large zoarium, natural size; 6, fragment with sub- 
parallel margins, natural size; c, surface of the same, x% d, two rows of aperture8, xl8, 
showing the papillose character of the ridges; £, surface of an old zoarium, x9, exhibiting 
distinct maculae; /, vertical section, x18; q, tangential section, x18. black illver (decorah) 
shales, Minneapolis, Minnesota . ( After Ulrich. ) 

Genus PACHYDICTYA Ulrich. 

Pachydictya Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 152. — 
Foerote, Bull. Sci. Lab. Denison Univ., vol. 2, 1887, p. 162.— Miller, North 
Amer. Geol. and Pal., 1889, p. 313. — Ulrich, Geol. Surv. Illinois, vol. 8, 
1890, pp. 390, 522; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, 
p. 145. — Simpson, Fourteenth Ann. Rep. State Geologist of New York for 
the year 1894, 1897, p. 530.— Nickles and Babbler, Bull. 173, U. S. Geol. 
Surv., 1900, p. 48* — Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 57.— 
Hennio, Archiv fur Zool., K. Sven. Vet.-Akad. Stockholm, vol. 2, No. 10, 
1905, p. 25. — Cumtno8, Thirty-second Ann. Rep. Dep. Geol. Nat. Res. In- 
diana, 1907, p. 751. 

All of the four species of Pachydictya found in the Baltic strata 
prove to belong to that section of the genus in which the zoarium is 
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narrow with subparallel margins and the longitudinal arrangement 
of the zooecia predominates. The type species of the genus has a 
broad, palmate zoarium, but its internal structure is essentially the 
same as in the narrow, branched forms. The zooecial apertures in 
Pachydictya are oval and have well-marked, ring-like walls, this 
character alone being so marked that it serves as a distinction from 
other genera of the Rhinidictyonidae. 

Genotype. — Pachydictya robusta Ulrich. Middle Ordovician (Ot- 
tosee) shales of cast Tennessee. 



b 




Fig. 61.— Pachydictya elegaxs.— a, tangential section, X18, cut obliquely so as to show parts of 
both sides op the zoarium. the upper third exhibits the structure of the fully matured 
zone, while a less mature portion is shown in the lower part. the shaded area with short, 
parallel lines represents the median lamina with its longitudinal tubuli; 6, a single eogeoum 
of the same section, x35. cutambonites bed of lower trenton, st. paul, minnesota. c, 
transverse section, x18, pachydictya fouata, showing the median tubuli distinctly. black 
River (Decorah) shales, St. Paul, Minnesota. (After Ulrich.) 

PACHYDICTYA ELEGANS Ulrich. 

Text figs. 61, 62. 

Pachydictya elegans Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 154, pi. 8, figs. 18, 19; pi. 9, figs. 8, 9. 

Among the several species of Pachydictya found in the strata of 
the Baltic provinces is one represented by a few well-preserved speci- 
mens which I am unable to distinguish from the abundant form in 
the Clitambonites bed of Minnesota described by Ulrich as P. elegans. 
Views of an American and a Russian example are given in figure 
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62 a and c, while the surface characters of the former are shown in 
figure 62 b. The zoarium grows from a spreading attached space 
into narrow, bifoliate branches with thin, sharp, nonporiferous edges. 
When magnified the celluliferous side in the very regular arrange- 
ment of the zooecia and sculpture of the interspaces presents a highly 
ornamental appearance. The apertures are elliptical and separated 
from each other by spaces equal to their shorter diameter. Around 
each aperture is a well-defined peristome, and between the longitudi- 
nal rows of zooecia a flexuous, thread-like line is developed. These 
peristomes and longitudinal lines bear a row of minute papillae, which 
increase the ornament of the surface. Five to five and one-half 
zooecia in 2 mm., measuring lengthwise, and seven rows in 2 mm., 
counting transversely. 




Fig. 62. — Pachydictya elegans. a, nearly complete zoarium, natural size, branching more 

FREQUENTLY THAN USUAL; 6, ENLARGEMENT OP 8URPACE OP SAME, X 18, SHOWING ORNAMENTATION. 

Lower part op Trenton limestone, St. Paul, Minnesota; c, fragment, xi.5, with young Strep- 

TELASlf A ATTACHED. WESENBERG LIMESTONE WESENBERG, ESTHONIA. 



In size of zooecia and general aspect of the zoarium, P. elegans is 
quite similar to the associated P. flabeUum. A surface view of the 
zooecia enlarged, as shown in figures 62 b and 63 &, will readily dis- 
tinguish them, since P. elegans has oval cell apertures with a well- 
marked peristome and highly ornamental interspaces. In thin sec- 
tions P. flabeUum shows the regular oval zooecia of Pachydictya, but 
at the surface they appear to be inclosed in rather regular hexagonal 
» areas formed by the union of the lines in the interspaces. All of the 
other Baltic species of Pachydictya have larger zooecia. 

Occurrence. — Abundant in the Clitanibonites bed of the lower 
Trenton of Minnesota and Iowa. Fairly abundant in the Kuckers 
shale (C2), Baron Toll's estate, and in the Wesenberg limestone (E) 
at Wesenberg, Esthonia. 

Plesiottjpe.—CsLt. No. 57234, U.S.N.M. 

Specimens and thin section from the Wesenberg limestone at 
Wesenberg in the collections of the British Museum. 
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PACHYDICTY A FLABELLUM (Leuchtenbexf). 

Plate 8, fig. 1; text figs. 63, 64. 

Eschara fiabellum Leuchtenberg, Geognosie de Russie, p. 370. 
Stictopora fiabellum Eichwald, Letheea Roeeica, vol. 1, 1860, p. 391, pi. 24, 
fig. 14 a-c. 

The particular bryozoan that Leuchtenberg had in mind when 
describing Eschara jlabeUum can probably never be determined, and 
our knowledge of this species must date from Eichwald's work. 
Although Eichwald's description leaves much to be desired, his 
figures agree exactly, so far as they go, with an abundant bryozoan 
of the Wesenberg limestone belonging to the genus Pachydictya. I 
have figured this species in some detail, and will call attention to 
the various illustrations in giving its specific characters. 

As shown in figure 1 of plate 8, the 
zoarium is of thin, bifoliate, ribbon-like, 
graceful branches, less than 5 mm. 
wide, dividing dichotomously at inter- 
vals of 15 mm. The margins are acute 
and usually have a finely striated bor- 
der. The width of these marginal bor- 
ders increases with age, as illustrated 
in Eichwald's view of the surface (fig. 
63 b). The zocecial apertures are oval 
with a poorly developed "ring" or 
peristome which is usually inconspicu- 
ous because the lines of theinterzooecial 
spaces unite to form a hexagonal area 
about each aperture. This, as is evi- 
dent in EichwakTs figure, gives an ap- 
parent polygonal outline to the zocecia, and, moreover, makes the 
species easy of recognition. Measuring longitudinally, five to six 
apertures occur in 2 mm. 

The internal structure is much as in other species of Pachydictya 
of similar growth. The vertical sections show unusually large 
vesicles filling the early portions of the interzocecial spaces, but these 
are soon replaced by the solid, laminated tissue pierced by the minute 
tubules. Tangential sections passing near the surface of old ex- 
amples exhibit oval zocecia with a narrow peristome, separated by 
broad, interzocecial spaces bearing numerous tubules (fig. 64 a). In 
figure 64 & a deeper portion of a tangential section is illustrated with 
the lower half passing through the vesicular zone. In certain sec- 
tions, especially of young examples, the vesicles have the appearance 
of mesopores (fig. 64 c). 

The only species with which P. fiabellum may be confused is the 
equally abundant P. elegans. Comparisons between the two are 
given under the description of the latter. 
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Fiq. 63.— Pachydictya flabellum. a, 

FRAGMENT, NATURAL SIZE; 6, SURFACE OF 
SAME, ENLARGED, SHOWING THE SOME- 
WHAT ANGULAR ZOCECIA AND PORIFEROUS, 
NONCELLUUFEROUS BORDERS; C, TRANS- 
VERSE VIEW OF BRANCH. "CALCAIRE A 
ORTHOCERATITES," PULKOWA, GOVERN- 
MENT of St. Petersberg. (Copied 

FROM ElCHWALD'S FIGURE OF STICTO- 
PORA FLABELLUM.) 
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Occurrence. — Eichwald records the species from Poulkowa. All of 
the specimens before me come from the Wesenberg limestone (E) at 
Wesenberg, Esthonia. 

Plesiotypes.—Cfit. No. 57236, U.S.N.M. 

British Museum, specimens and thin sections from Wesenberg 
limestone, at Wesenberg, Esthonia. 



a b 




Fro. 64.— Pachydictya flabellum. a, tangential section, X20, through an old portion or the 
zoabium; b, another tangential section, X20, showing the apfeabance in the eaelt portion 

Or THE MATURE ZONE; C, TANGENTIAL SECTION OF A YOUNG EXAMPLE, X20, WITH OPEN MESOPORES; 
d, THE USUAL ASPECT OF VERTICAL SECTIONS, X20; t, VERTICAL SECTION, X20, OF TOUNG SPECIMEN. 

Wesenberg limestone (E), Wesenberg, Esthonia. 

PACHYDICTYA CYCLOSTOMOIDES (BSchwmld). 
Text figs. 65, 66. 

Micropora cyclostomoides Eichwald, Bull. Soc. Nat. Moecou, No. 4, 1855, p. 459; 
Lethcea Roesica, vol. 1, I860, p. 394, pi. 24. fig. 16 a, b. 

Eichwald's figures of Micropora cyclostomoides clearly indicate a 
broad, branching species of Pachydictya, with rather large apertures. 
His types were registered from the "calcaire & Orthoceratites de 
Wesenberg et d'Erras." This would imply, although not necessarily 
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correctly, that his specimens were derived from the Wesenberg lime- 
stone. Pachydictya elegans, a species corresponding to his figures of 
M. cyclostomoides in some respects, is present in the Wesenberg lime- 
stone, and it is possible that Eichwald had this species before him. 
However, in view of the uncertainty of accurate identification, I have 

decided to adopt Eichwald's name, not 
to replace the American P. elegans, 
but for a common bryozoan in the 
Kuckers shale and higher formations, 
differing mainly in having larger zoce- 
cia, a less ornamented surface, and a 
broader zoarium. If Eichwald's fig- 
ures can be relied upon, he probably 
illustrated this large-celled species. 

Pachydictya cyclostomoides, as here 
identified, forms rather broad, bifoliate 
branches 5 mm. or more in diameter, 
frequently and irregularly dividing. 
The surface is smooth but, unlike the 
other brandling Baltic species of the genus, distinct maculae are oc- 
casionally developed. The zooecia are large, oval, thick walled, and 
have a conspicuous peristome; three zooecia in 2 mm., measuring lon- 
gitudinally, five rows of apertures in the same distance. The aper- 
tures are arranged in rather regular longitudinal series which are most 
interrupted when a macula is inserted. 




Fio. 65.— Pachydictya CYCLOSTOMOIDES. 
Eichwald 's view or Micbopoba cy- 
clostomoides. a and 6, fragment, 
natural size, and a portion enlarged. 
"Calcaibe a Orthoceratites" Wesen- 
berg, ESTHONIA. 





Fig. 66.— Pachydictya cyclostomoides. o, tangential section, X20, showing the large oyal 
zckecia; 6, vertical section, X20. Jews limestone (Dl), St. Mathias, Esthonia. 

The internal structure is that of a typical Pachydictya. In tangen- 
tial sections the large size of the zooecia and the wide end spaces 
separating them are the important features aside from the ring-like 
walls. Vertical sections show a few diaphragms in the zocecial tubes 
and a profuse development of vesicles and laminated tissue in the 
interzooBcial spaces. 
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The large oval zooecia and broad branches with maculae will dis- 
tinguish P. cyclo8tomoides from the other Baltic species. Among the 
American forms none of those with a similar growth has zooecia of 
the same size. 

Occurrence. — As stated above, Eichwald records the species from 
Wesenberg and Erras. Specimens which I have identified with it 
occur abundantly in the Kuckers shale (C2), Baron Toll's estate; 
in the Jewe limestone (Dl), St. Mathias; and in the Kegel limestone 
(D2) at Kegel, Esthonia. The species is also present in the Chasmops 
limestone at a locality on the island of Oeland, south of Bodahamn. 

Plesiotype.—C&t. No. 57238, U.S.N.M. 

Specimens from the Jewe limestone, St. Mathias, Kuckers shale, 
Baron Toll's estate, and from the Chasmops limestone, island of 
Oeland, are in the British Museum collections. 



Stictopora Ufurcata Hall, Twelfth Ann. Rep. Indiana Geol. Nat. Hist., 1883, 

p. 267, pi. 13, figB. 3, 4. 
Pachydidya Ufurcata Foerste, Bull. Sci. Lab. Denison Univ., vol. 2, 1887, p. 163; 

vol. 3, 1888, pi. 15, fig. 10; Geol*. Surv. Ohio, vol. 7, 1895, p. 599, pi. 28, fig. 9. 
Stictopora scalpellum Eichwald (not Lonsdale), Lethsea Rossica, vol. 1, 1860, 

p. 390, pi. 24, fig. 15 a-c. 
Bhinidktya t Borkholmiensis Wiman, Bull. Geol. Inst. Univ. Upsala, vol. 5, pt. 2, 

No. 10, 1901, p. 180, pi. 6, figs. 1-7. 



PlO. 67 —PACHYDICTYA BUURCATA. a AND 6, TWO FRAGMENTS, X1J5; C, TANGENTIAL SECTION, X20, 

showing the distinct peristome, thick walls, and wide interspaces; d, portion of a transverse 
section, x20, with well-marked median tubuli. ltckholm limestone (fl), kertel, island of 
Dago, Esthonia. 



PACHYDICTYA BIFURCATA (Hall). 



Text figs. 67, 68. 




The Lyckholm and Borkholm limestones contain numerous exam- 
ples of a narrow, parallel edged Pachydidya which agrees in all of its 
characters with a common American Clinton species described by 
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Hall as Stidopora bifurcate. A specimen, probably of the same 
species, was illustrated by Eichwald as Stidopora scalpeUum (Lons- 
dale), although this identification on my part is merely a guess, 
based upon the fact that Eichwald 's figured example came from the 
island of Dago, and evidently represents the old condition of Packy- 
didya bifurcaia. At any rate, it is almost certain that Eichwald's 
Stidopora scalpeUum does not refer to the Wenlock species described 
by Lonsdale. 

Although closely allied to such species of Pachydidya as P. degans 
and P. q/clostomoides, the present form may be distinguished, first, 
by its regular parallel edged branches, usually 5 mm. in width, divid- 




Fig. 68.— Pachydictta bdturcata. a to g, Wiman's figures or Rhdodictya borkholmoensib. a 

TO 4, FOUR FRAGMENTS, NATURAL SIZE; f, SURFACE OF FRAGMENT, X10;/, VERTICAL SECTION, X10; Q t 
TRANSVERSE SECTION, X10. BORKHOLM DRIFT, "6jLE MYR, ISLAND OF GOTHLAND; ft TO J, EICHWALD'S 
FIGURES OF 8TJCTOPORA 8CALFELLUM; ft, FRAGMENT, NATURAL SIZE; i, SURFACE ENLARGED; j, END 
VIEW OF SAME. BORKHOLM LIMESTONE, ISLAND OF DAGO. 

ing dichotomously at rather long intervals; second, by its large, oval, 
thick-walled zocecia, of which there are four to four and one-half in 
2 mm., measuring longitudinally; and third, by the broad, granulose 
interspaces separating the apertures at both their ends and sides. 
P. cyclostomoides has still larger zocecia and differs further in its 
broader, more frequently branching zoarium. The other species have 
smaller zocecia and a different surface ornament. 

Ehinididya ? borJcTiolmiensis Wiman is in all probability a synonym 
of the present form. This species is recorded by Wiman as a very 
common fossil of the drift bowlders at Ojle Myr, on the island of 
Gothland, and in the Borkholm limestone at Borkholm, Esthonia. 
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Wiman'a figures, here reproduced, represent a species of Pachydictya 
with surface characters identical with P. bifurcata. Young specimens 
of P. bifurcata in the collection from the Borkholm limestone at 
Borkholm have considerable similarity to Wiman's figured examples, 
and this leads me to believe in the identity of the two species. 

Occurrence. — Abundant in the Silurian (Clinton) limestone at 
Dayton and other localities in Ohio and Indiana. Equally abundant 
in the Lyckholm limestone (Fl) at Kertel, on the island of Dago, and 
at Lyckholm, Esthonia; in the Borkholm limestone (F2) at Bork- 
holm, Esthonia; Borkholm drift, Ojle Myr, island of Gothland. 

Plesiotypes — Cat. No. 57240, U.S.N.M. 

Specimens from the Borkholm limestone, Borkholm, Esthonia, and 
from the Lyckholm limestone, island of Dago, in the collections of 
the British Museum. 



No genus of this family has hitherto been recorded from rocks 
older than the Middle Devonian, yet a single specimen from the 
Orthoceras limestone on the island of Rogo possesses all the char- 
acters of typical Coscinium. The Cystodictyonidee in all probability 
are derived from the RhinidictyonidaB, from which they differ most 
conspicuously in having a more or less well developed lunarium. It 
is possible that this appearance of Coscinium in the Middle Ordovician 
represents an early expression of this line of descent and that the 
characters were still too unstable to survive for any time. 



Coscinium Kbyserling, Reise in das Petschora Land, 1846, p. 191. — Prout, 
Trans. St. Louie Acad. Sci., vol. 1, 1858, p. 266.— Ulrich, Journ. Cincinnati 
Soc. Nat. Hist., vol. 7, 1884, p. 38.— Hall and Simpson, Nat. Hist. New York, 
Pal., vol. 6, 1887, p. xix.— Miller, North Amer. Geol. and Pal., 1889, p. 298.— 
Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. S85, 496. — Simpson, Fourteenth 
Ann. Rep. State Geol. New York for the year 1894, 1897, p. 537.— Nickles 
and Bassler, Bull. 173, U. S. Geol Surv., 1900, p. 50. 

Coscinium Eichwald (part), Lethsea Rossica, vol. 1, 1860, p. 397. 

Coseinotrypa Hall and Simpson, Nat. Hist. New York, Pal., vol. 6, 1887, p. xix. — 
Miller, North Amer. Geol. and Pal., 1889, p. 298.— Simpson, Fourteenth 
Ann. Rep. State Geol. New York for the year 1894, 1897, p. 537. 

Species of Coscinium differ from other genera of the family notably 
in having a cribrose zoarium. This, in connection with the bifoliate 
growth, round zocecia with conspicuous lunaria and solid interspaces, 
makes the recognition of the genus easy. Five or six species are 
known from Devonian and Carboniferous rocks. 

Genotype. — Coscinium cy clops Keyserling. Carboniferous of Russia. 



Family CYSTODICTYONID^E Ulrich. 



Genus COSCINIUM Keyserling. 
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COSCINIUM PRfiMUNTIUM, new •pedes. 



Plate 7, figs. 5, 6; text fig. 69. 



Zoarium a bifoliate, flabellate, cribroso frond, 30 or more mm. high 
and the same width, growing from an expanded base attached to 
foreign bodies. The individual branches are 2 mm. in width and 1 mm. 

thick. An average 
d ( fenestrule is broadly 



zooecial spaces as wide and often wider than the zooecia, solid at 
the surface, granulose or granulostriate. 

Co8cinium prsenuntium has a smaller zoarium than the later 
representatives of the genus. It differs too decidedly from other 
Ordovician forms to require comparison. 

Occurrence. — Rare in the Orthoceras limestone (B3), island of 
Rogo, Esthonia. 

Holotype.—Csit. No. 57243, U.S.N.M. 

Specimen and thin sections in the British Museum. 



Zoarium articulated, consisting of numerous subcylindrical seg- 
ments, united into small pinnate or bushy colonies, or of continuous, 
dichotomously divided branches; zooecia sub tubular, more or less 
oblique, radially arranged about a central axis, and opening on all 
sides of the segments; or one side may be noncelluliferous and longi- 
tudinally striated. 

Both the zooecial and zoarial characters of the ArthrostylidaB are 
so distinctive that thin sections are seldom necessary for accurate 
specific determination. It is surprising that of the 12 species of the 
family identified in Russian strata, 10 are characteristic American 
forms. 




oval in outline and is 
2 mm. long and 1.5 
mm. wide. Base of 
zoarium and margins 
of branches noncellu- 
liferous and finely 
granulose. Apertures 
subpyriform to trilo- 
bate in outline with a 
distinct lunarium oc- 
cupying the posterior 
third or fourth. An 
average zooecium is 
0.24 mm. long; five 
in 2 mm., measuring 
lengthwise. Inter- 



na. 69. — CoscnmiM pr.£Ncntium . a, tangential section, X20; b, 

VERTICAL SECTION, X20. ORTHOCERAS LIMESTONE (B3), ISLAND 

or Rooo, Esthonia. 



Family ARTHROSTYLIDAB Ulrich. 
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Genus ARTHROSTYLUS Ulrich. 



Arthronema (preoccupied) Ulrich, Journ. Cincinnati Soc.Nat. Hist., vol. 5, 1882, 
pp. 151, 160. 

Arihrostylus Ulrich, American Geologist, vol. 1, 1888, p. 230; Journ. Cincinnati 
Soc. Nat. Hist., vol. 12, 1890, p. 188; Geol. Surv. Illinios, vol. 8, 1890, p. 400; 
Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 187; Zittel's 
Textbook of Paleontology, (Eng. ed.), 1896, p. 280.— Simpson, Fourteenth 
Ann. Rep. State Geologist New York for the year 1894, 1897, p. 527.— 
Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 42.— Cumings, 
Thirty-second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 740. • 

This interesting member of the Arthrostylidse is represented in the 
Russian collections by a few individuals which can be referred to the 
two American Black River species, A. conjunctus and A. obliquus of 
Ulrich. These specimens consist of free segments 
of the zoarium, pointed at one end for articulation 
with the preceding segment, and with a socket-like 
hollow at the other end. The complete zoarium in 
Arihrostylus consists of numerous very small sub- 
quadrate segments united by terminal articulation 
and branching dichotomously until a small pinnate 
or bushy colony is the result; each of these seg- 
ments has one of its faces longitudinally striated 
and each of the other faces, of which there are com- 
monly three, bears a linear series of apertures be- 
tween longitudinal ridges. 

Genotype. — Helopora tenuis James. Earliest 
Silurian (Richmond) of the United States. 



ARTHROSTYLUS. CONJUNCTUS UWch. 

Text fig. 70. 



Fig. 70— ARTHROSTY- 
LUS conjunctus. a, 

LATERAL VIEW OF THE 
CENTRAL PORTION OF 
A SEGMENT, X18j 6, 
SMALL PORTION OF 
NONCELLU LIFE ROUS 
SIDE OF SAME, Xl8. 

Black River (Deco- 
rah) shales, near 
Fountain, Minne- 
sota. (After Ul- 
rich.) 



Arihrostylus conjunctus Ulrich, Journ. Cincinnati Soc. Nat. 
Hist., vol. 12, 1890, p. 189, fig. 14; Geol. and Nat. 
Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 188, pi. 3, 
figs. 13, 14. — Simpson,. Fourteenth Ann. Rep. State 
Geologist New York for the year 1894, 1897, p. 526, figs. 78, 79, 79a. 

This and the following species of ArtTirostylus have been briefly but 
clearly described by Ulrich in his memoir on the Bryozoa of Minnesota, 
and, as the Russian examples referred to these two species differ in 
no appreciable way, I have in each case made use of his description. 

Original description. — Zoarium jointed; segments very slender, straight, needle- 
shaped, 3 or 4 mm. long, quadrangular in cross section, 0.25 mm. wide, 0.18 mm. thick, 
with zocecial openings on three sides, the fourth being without them, but marked 
instead with four parallel longitudinal striae. Zocecial apertures broad-oval, direcj;, 
0.11 mm. long, 0.09 mm. wide, inclosed by a sharply marked peristome. Peristomes 
of each row of apertures joined together by a thin ridge, having a length about equal 
to the larger or outer diameter of the peristomes. Eight zocecial apertures in each 
row in 2.5 mm. A thin ridge on each side of the range of apertures of the obverse face 
of the segment separates it from the lateral rows. Apertures usually arranged alter- 
nately in the three row.. 
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Occurrence. — The American type of the species was obtained in the 
Phylloporina beds of the Black River (Decorah) shales near Fountain, 
Minnesota. A single fairly well preserved specimen has been noted 
in the Wassalem beds (D3) at Uxnorm, Esthonia. (Cat. No. 57244, 
U.S.N.M.) 

ARTHROSTTLUS OBLIQUUS Ulrich. 

Text fig. 71. 

-Arthroitylus obliquus Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, 
p. 190, figs. 14 c, d; Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, 
p. 188, pi. 3, figs, 15, 16. 

Original description. — Zoarium jointed, segments very slender, needle-shaped, 
straight or slightly curved, about 4 mm. long, sub quadrangular in cross section, 0.2 mm. 

wide, 0.15 mm. thick, slightly expanding toward the upper ex- 
tremity. Zooecia in three rows, occupying as many faces of the 
segment, the fourth side with three longitudinal stria?, and no 
zooecia. Profile of a segment in an obverse or reverse view, wavy 
on both sides; in a lateral view only on one side. 

Zooecial apertures small, oblique, the posterior margin very 
prominent, arranged alternately in the three rows, with nine in 
each, in 2.5 mm. A short ridge from the upper depressed edge of 
each zooecial aperture is flanked on each side by the prolonged 
lateral borders of the aperture. No ridge between the lateral and 
central row of the zooecia. 

The isolated joints of this small but neat bryozoan 
are so inconspicuous that they are very likely to be 
overlooked in collections. The species is very similar 
to the preceding Arthrostylus conjunctus Ulrich, but 
upon close examination may be distinguished by the 
absence of ridges between the rows of apertures, the 
prominent lower border, and especially by the oblique 
zooecial apertures. 

Occurrence. — Ulrich 's types of the species were found 
in the Stictoporella bed of the Black River (Decorah) 
shales, at Minneapolis, Minnesota, where specimens 
are rather rare. The species is also of uncommon 
occurrence in the Echinospherites limestone (Cl) 
at Archangelski, on the Wolchow River, in the government of St. 
Petersburg (Cat. No. 57245, U.S.N.M.). 

Specimens of this species from American localities are in the 
collections of the British Museum. 



Fio. 71.— Abthro- 

8TYLUS OBLIQUUS. 

a, side view or 

PORTION OF A SEG- 
MENT, X18; b, 
NONCELLULIPER- 
OUSSIDE, X18, OP 
THE UPPER POR- 
TION OP A SEG- 
MENT. Black 
Riveb(Decorah) 
shales, Minne- 
apolis, Minne- 
sota. (Apter 
Ulrich.) 
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Genus HELOPORA Hall. 

Helopora Hall, Amer. Journ. Sci., eer. 2, vol. 11, 1851, pp. 388,389; Nat. Hist. 
New York, Pal., vol. 2, 1852, p. 44.— Billings, Cat. Sil. Foss. Anticoeti, 1866, 
p. 36. — Ulrich, American Geologist, vol. 1, 1888, p. 231; Geol. Surv. Illinois, 
vol. 8, 1890, pp. 401, 642; Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, 
p. 191; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 189; 
ZitteFs Textbook of Paleontology (Eng. ed.), 1896, p. 280.— Simpson, Four- 
teenth Ann. Rep. State Geologist New York for the year 1894, 1897, p. 548.— 
Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 42. — Hennig, 
Archiv fur Zool., K. Sven. Vet.-Akad. Stockholm, vol. 3, No. 10, 1906, p. 18. 

Helopora was founded upon an early Silurian species, Helopora 
fragilis Hall, from the Clinton and Niagara rocks of New York and 
Canada, and has its best and most typical representation in this time. 
Unquestionable species of the genus are, however, present in the 
Middle Ordovician, and the discovery of the following H. divaricata 
Ulrich in the Kuckers shale is an interesting extension of the geo- 
graphic range of the genus and species. 

Helopora differs from Arthrostylus in that its segments are gen- 
erally much larger and bear zocecial apertures on all sides. The ter- 
tiary segments of species of Arthroclema have much in common with 
Helopora, and care must be exercised in separating them. 

Genotype. — Helopora fragilis Hall. Silurian (Clinton) of New York 
and Canada. 

HELOPORA DIVARICATA OTrkh. 

Text fig. 72. 

Helopora divaricata Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minne- 
sota, 1886, p. 59; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, 
p. 191, pi. 3, figs. 1-^3. 

A number of isolated segments of this species have been observed 
on the thin slabs of limestone in the Kuckera shale. None of these 
happens to be as large as the American type of the species, and as 
the zocecial apertures increase Slightly in diameter with the size of 
the segment itself, the Russian examples naturally have smaller aper- 
tures. However, these specimens may be matched in the American 
collection, so that there can be little doubt regarding the identity of 
the Russian examples. 

The jointed zoarium of Helopora divaricata is made up of sub- 
cylindrical segments obtuse at both ends, about 7 mm. long and 
bearing zoc&cial apertures, of which there are from six to eight rows, 
opening on all sides. The diameter of a single segment ranges from 
0.5 to 0.9 mm. The apertures number 12 in 5 mm., measuring 
lengthwise, are comparatively large, oblique, and ovate in shape, and 
are situated between strong longitudinal ridges. The posterior border 
of the aperture is thick and prominent, and slopes backward into the 
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Fig. 72.— Helopora divabjcata. a, fragment 

NATURAL SIZE AND X7j b, PORTION OF THE SAME, 

X 18; e, transverse section, X 18. Black River 
(Decorah) shale, Minneapolis, Minnesota. 
(After Ulrich.) 



aperture next below. This border continues along the sides of the 
apertures as two diverging ridges, extending to the summit of the 

longitudinal crests, as shown in 
# b the accompanying figure. 

. I The segments of H. diwricata 

| c raMAj are so much larger than those of 

the species of Arthrostylus that 
comparisons are not needed. 
They might, however, be con- 
founded with the tertiary seg- 
ments of Arthroclema armatum. 
Comparisons of the two species 
are given in the description of 
the latter. 

Occurrence. — Helopora divari- 
cate, is not uncommon in the 
Stictoporella bed of the Black 
River (Decorah) shales at Min- 
neapolis and other localities in 
Minnesota, and is equally abun- 
dant in the Kuckers shale (C2), Baron Toll's estate, Esthonia (Cat. 
No. 57246, U.S.N.M.). 

British Museum, one specimen from the Kuckers shale, Baron Toll's 
estate. 

Genus ARTHROCLEMA Billings. 

Arthroclema Billings, Pal. Foas., vol. 1, 1862, p. 54.— Ulrich, Fourteenth Ann. 
Rep. Geol. Nat. Hist. Surv. Minnesota, vol. 5, 1882, p. 151 ; American Geolo- 
gist, vol. 1, 1888, p. 232; Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 
192; Geol. Surv. Illinois, vol. 8, 1890, p. 400; Geol. and Nat. Hist. Surv. 
Minnesota, vol. 3, pt. 1, 1893, p. 197; Zittel's Textbook of Paleontology (Eng. 
ed.), 1896, p. 281.— Simpson, Fourteenth Ann. Rep. State Geologist of New 
York for the year 1894, 1897, p. 546.— Nickles and Basslbr, Bull. 173, 
U. S. Geol. Surv., 1900, p. 42. 

Zoarium of segments celluliferous on all sides as in Helopora, but 
differing in being articulated not only terminally but also laterally in 
a pinnate manner. The first row of segments and the first set of 
branches from these are known as the primary and secondary seg- 
ments and bear articular surfaces on the sides as well as on the ends. 
The tertiary or last set is articulated only at the end, and the seg- 
ments of this set must, therefore, have great resemblance to those of 
Helopora. Since the zocecial structure in each set of segments is 
practically the same, and all three sets usually occur at the same 
locality, no especial care is needed in distinguishing them. 

Genotype. — Arthroclema ptdcheUum Billings. Middle Ordovician 
(Trenton) of Canada. 
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ARTHROCLEMA ARMATUM Ulrich. 



Text fig. 73. 



Arthroclema armatum Ulrich, Jo urn. Cincinnati Soc. Nat. Hist., vol. 12, 1890, 
p. 194, figs. 19 a-d (not e-h=Arthroclema pulchellum Billings); Geol. Nat. 
Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 201, pi. 2, figs. 8-11, 25, 28-33; 
pi. 3, fig. 7.— Simpson, Fourteenth Ann. Rep. State Geologist New York for 
the year 1894, 1897, p. 547, fig. 111.— Sabdbson, Journ. Geol., vol. 9, 1901, 
p. 161. 

This species is represented in the Russian collections by a few speci- 
mens showing no lateral articulations. Had not the American form 
been so well figured and represented in the collections of the United 
States National Museum it would have been almost impossible to 



Fig. 73.— Arthroclema armatum. a, large segment or the primary series, showing a sharply 
defined, articulating socket, natural size, and x18; 6, opposite side op another segment op 
the primary set, x18; c, a segment op the tertiary series, x18*, d, complete segment of the 
secondary set, x 18. lower part op the trenton limestone, cannon falls, minnesota. (after 
Ulbich.) 

have made such a close determination. However, the Russian speci- 
mens agree exactly with the tertiary segments of Arthroclema arma- 
tum, and I have no doubt that in time additional material will prove 
the correctness of the determination. 

These tertiary segments are 2.5 to 3.5 mm. long and 0.3 mm. or 
less in diameter, five or six sided, with the angles fairly prominent, as 
shown in figure 73 c, which represents the tertiary segment of an 
American example, quite similar to the corresponding Russian 
specimens. 

The greater strength of the secondary segments, but their evidently 
close relation to the tertiary ones, is indicated in figure 73 d, while 
the short, compressed, irregularly shaped primary segment, with the 
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striated surface, strong spines, and indistinct zooecial apertures, is 
shown in figures 73 a, b. Figure 73 a is especially interesting in illus- 
trating not only the terminal points of attachment but also a large 
lateral socket. 

As noted in a previous description, this species and Hdopora 
divaricate are liable to be confused. Comparison of figures 72 and 73 
will show differences in zooecial characters, but the best and surest 
method of distinction is the discovery of a primary segment of the 
Arthroclema bearing the lateral articulation. 

Occurrence. — The isolated segments of this species are abundant in 
the Nematopora bed of the lower Trenton limestone at Cannon Falls 
and St. Paul, Minnesota. In Russia the species so far has been 
observed only in the Glauconite limestone (B2) at Reval, Esthonia 
(Cat. No. 57247, U.S.N.M.). 

Represented in the collections of the British Museum by specimens 
from American localities. 



Sceptropora Ulrich, American Geologist, vol. 1, 1888, p. 228; Contr. Micro-Pal. 
Cambro-Sil., pt. 2, 1889, p. 46; Geol. Surv. Illinois, vol. 8, 1890, p. 400; 
Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 281.— Simpson, Four- 
teenth Ann. Rep. State Geologist of New York for the year 1894, 1897, p. 
548. — Nickxes and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 43. 

Sceptropora was founded upon a single species, S. facula from the 
Richmond rocks of Manitoba, Canada, but has since been noted in 
these strata at many other localities. The discovery of numerous 
undoubted examples of S. f acuta in the Borkholm limestone is in line 
with other evidences showing the wide distribution of this Richmond 
fauna. The generic characters of Sceptropora are as follows: 

Zoarium of segments which become much expanded in their upper 
portion and at the top have a socket for the articulation of the next 
segment; lower portion striated, without apertures; upper part with 
apertures all around; apertures subovate, in linear series between 
longitudinal ridges. 

Genotype. — Sceptropora facula Ulrich. Earliest Silurian (Rich- 
mond) of North America and Russia. 

Since the publication of the type species of the genus, a second 
specimen from the Clinton rocks of Canada has been described by 
Ulrich. The Russian collections now afford a third species, differing 
decidedly from the genotype but being not far removed in its charac- 
ters from the Clinton form. 



Genus SCEPTROPORA Ulrich. 
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8CEPTROPORA FACULA UMch. 



Text fig. 74. 



Sceptropora facula Ulrich, American Geologist, vol. 1, 1888, p. 228; Contr. Micro- 
Pal. Cambro-Sil., pt. 2, 1889, p. 46, fig. 2; Geol. Surv. Illinois, vol. 8, 1890, 
p. 401, fig. 15.— Whiteaves, Pal. Fobs., vol. 3, pt. 2, 1895, p. 117.— Simpson, 
Fourteenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 549, fig. 116. 

Rather numerous specimens of this interesting bryozoan occur 
scattered through the fossiliferous layers of the Borkholm limestone. 
Here the species was first identified by a thin section which accident- 
ally cut one of the segments. Further search in the rock awarded 
well-preserved typical examples. Ulrich's description is copied below: 

Segments club-shaped, varying in length from less than 1 mm. to nearly 2 mm.; 
lower half subcylindrical, about 0.23 mm. in diameter, noncelluliferous, covered with 
fine, granulose, vertical striae; lower extremity bulbous, smooth; upper half cellulifer- 
ous, expanding more or less rapidly, the depressed conical top varying in diameter 
from 0.7 to 2 mm. The apertures of the zooecia on the top are subcircular; about 0.09 



Fig. 74.— Sciptbopora facula. a, single segment of this fine species, X18; 6, vertical section, 
x18, through an entire segment; c, transverse section, x18, cutting the lower end of a seg- 
ment; d, transverse section, x18, through the expanded cxlluliferous portion. richmond 
group, Stony Mountain, Manitoba. (After Ulrich.) 

mm. in diameter and arranged in radial series between raised lines about the large 
central socket. As the zoarium expands the series increase in number by interpola- 
tion. The apertures of the zooecia on the sides are ovate and a little larger, having an 
average length of 0.11 mm. Like those on the top, they are arranged between elevated 
granulose ridges. 

None of the arthrostyloid or other Paleozoic bryozoans approaches 
this species in growth or other characters. The other Russian species 
of the genus is quite different, as evidenced by a comparison of figures 



74 and 75. 

Occurrence. — An abundant and highly characteristic fossil of the 
Richmond group at Stony Mountain, Manitoba, the island of Anti- 
costi, and other Canadian localities, and in the same strata at various 
localities in the United States, particularly at Wilmington and 
Savannah, Illinois. Equally abundant in the Borkholm limestone 
(F2) at Borkholm, Esthonia (Cat. No. 57248, U.S.N.M.). 

British Museum, one specimen from the Borkholm limestone at 
Borkholm, Esthonia. 
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SCEPTROPORA FRANCISCA, new tpecie*. 

Text fig. 75. 

Zoarium of club-shaped segments bluntly pointed at the proximal 
end for articulation with the preceding segment. The average indi- 
vidual segment is 4 mm. in length and expands slowly from the basal 
portion to the distal end which is abruptly rounded and about 2 mm. 
in diameter. All portions of the segments are cell bearing excepting 
the extreme base and top, where articulation occurred. The aper- 
tures are angular and arranged somewhat irregularly in rows between 
longitudinal crests formed by the union and greater development of 
the walls along such lines. Seven zocecia occur in 2 mm. In some 




FIG. 75.— SCEPTROPORA FRANCISCA. a, GROUP OP THREE SEGMENTS, NATURAL SIZE; b, THE LARGE9T seg- 
ment, XO; C, BASAL PORTION OP THE SAME SPECIMEN, X20; d, TANGENTIAL SECTION, X20; € AND /, VER- 
TICAL AND TRANSVERSE SECTIONS, X20, SHOWING GROWTH OF ZOOZCIA FROM CENTRAL AXIS. WASSALEM- 
BED8 (D3), UXNORM, ESTHONIA. 

specimens certain apertures are small and irregularly angular, giving 
the appearance of mesopores. These, however, are probably only 
young zocecia, for thin sections show no trace of ordinary mesopores. 

Aside from the different shape of the segment, vertical sections 
show little difference from those of the genotype. The zocecia arise 
from a distinct central axis marked by a definite line, and proceed to 
the surface in a gentle curve, the walls as usual becoming thickened 
in the mature zone. Transverse sections of the two species are iden- 
tical. In tangential sections the zocecia are noted to have rather a 
regular polygonal outline and arrangement in longitudinal rows. 

The small, neat segments of S.francisca are too distinct from other 
species of the genus to require comparison. The specific name is in 
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honor of Miss Francisca Wieser, to whom I am indebted for many 
drawings illustrating this work. 

Occurrence. — Not uncommon in the thin limestone layers and in 
the clays of the Wassalem beds (D3) at Uxnorm, Esthonia. 

Cotypes.— Cat. No. 57249, U.S.N.M. 

Specimens in the collection of the British Museum. 

Genus NEMATOPORA Ulrich. 

Nematopora Ulrich, American Geologist, vol. 1, 1888, p. 234; Geol. Surv. Illinois, 
vol. 8, 1890, pp. 401, 644; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 204; Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 281.— 
Simpson, Fourteenth Ann. Rep. State Geol. New York for the year 1894, 1897, 
p. 553. — Nickles and Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 43.— 
Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 58. 

Numerous specimens of Nematopora have been observed in the 
Russian collections, all 
of which have proved to 
belong to species de- 
scribed from North 
America. The most con- 
spicuous feature of this 
genus, separating it from 
the other genera of the 
Arthrostylid®, is that 
the zoarium is continu- 
ous and dichotomously 
branched, with the 
jointed character either 
limited to the basal ex- 
tremity or wanting en- 
tirely. The zooBcial char- 
acters are evident from 
the various figures shown 
on the following pages. 

Genotype. — Nematopora ovalis Ulrich 
ton) of the United States and Russia. 





Fiq. 76— Nematopora delicatula and N. consuxta. a, zo- 

ABIUM NATURAL SIZX AND X18, OF NEMATOPOSA DELICATULA; 
b, TRANSVERSE SECTION OF SAME. GIRARDEAU LIMESTONE 
DIVISION OF THE RICHMOND GROUP, ALEXANDER COUNTY, 

Illinois. (After Ulrich.) e and d, two fragments, nat- 
ural SIZE AND X 18, OF THE TRENTON SPECIMENS REFERRED BT 

Ulrich to N. delicatula and here renamed N. consueta. 
Lower part of Trenton limestone, near Cannon Falls, 
Minnesota. (After Ulrich.) 



Middle Ordovician (Tren- 



NEMATOPORA CONSUETA, new name. 

Text fig. 76. 

Nematopora delicatula Ulrich, Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 206, pi. 3, figs. 26, 27. 
Not Nematopora delicatula Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 646, pi. 

29, figs. 11-116. 

The delicate bryozoan for which the above new name is proposed 
has been confused with a very similar minute species described from 
rocks at the base of the Cincinnati group in Alexander County, 
92602°— Bull. 77—11 12 
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Illinois. These particular strata are now known as the Girardeau 
limestone and are of Richmond age. The Minnesota specimens 
identified by Ulrich with Nematapora delicatula were found in the 
Nematopora bed of the lower Trenton. While the specimens in 
these rather widely separated horizons are quite similar, close com- 
parison reveals sufficient differences to justify their recognition as 
separate species. The similarity of the two forms is only another 
example of the close relationship between the Black River, early 
Trenton, and Richmond faunas, a fact which has been noted at 
numerous places in this work. 

Illustrations of both Nematopora delicatula and N. consueta are 
shown in figure 76, and upon comparing them the latter species is 
found to have apertures slightly larger, more rounded, and a trifle 
exsert, although a more obvious difference lies in the greater distance 
between its zooecial openings. 

Occurrence. — The American types of N. consueta were found in the 
Nematopora bed of the lower Trenton near Cannon Falls, Minnesota. 
In Russia, specimens are not uncommon in the Kuckers shale (C2), 
Baron Toll's estate, in Esthonia (Cat. No. 57250, U.S.N.M.). 

British Museum, one specimen from the Kuckers shale, Baron Toll's 
estate. 



Nematopora ovalia Ulrich, Jouni. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 
197, fig. 21; Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 204, pi. 
3, figs. 24, 25. 

Nematopora quadrata Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 644, pi. 29, 
figs 12-12c. — Simpson, Fourteenth Ann. Rep. State Geologist of New York 
for the year 1894, 1897, p. 553, figs. 124, 125. 

The surface characters of this fine species are so distinct from other 
forms of Nematopora that there should be little difficulty in its identi- 
fication. Ulrich's diagnosis of the species is concise and applies 
equally well to the Russian specimens. 

Original description. — Zoarium ramose; branches bifurcating at intervals of about 
2 mm., 0.3 to 0.4 mm. in diameter, subquadrangular or pentagonal in cross section, 
each face with a row of zocecia. Zooecial apertures direct, very large, oval, nearly 
0.3 mm. long by 0.15 mm. wide, inclosed by a sharply defined peristome. A short 
ridge joins the peristomes of each row of apertures, and longitudinally divides the 
concave spaces between the ends of the apertures. These spaces are larger in the sub- 
quadrate examples than in those having five rows of zooecia. They also have the thin 
ridge that bounds each face more distinct from the elevated margins or peristomes of the 
zooecial apertures, which, in the pentagonal specimens, to a large extent also form the 
border of the faces. Longitudinal interspaces generally shorter than the length of 
the zooecial apertures; about five of the latter in 2.5 mm. 

Occurrence. — The Minnesota types of the species occurred in the 
Nematopora bed of the early Trenton near Cannon Falls. Specimens 



NEMATOPORA OVALIS Uhfch. 



Text fig. 77. 
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from the early Trenton of Trenton Falls, New York, and Montreal, 
Canada, were described by Ulrich as Nematopora quadrata, but fur- 




Fiq. 77.— Nematopora ovalis. a, zoarium, natural size, or the form described bt Ulrich as Nema- 
topora QUADRA TA; b, PORTION Or THE SAME, X18; C, VERTICAL SECTION, X 18; d,TRANSVERSE SECTION, 

X50. Lower part op the Trenton limestone, Trenton Falls, New York, e, praqment op 
Nematopora ovalis, natural size, and xl8, with ptve bows or kkbcia; /, another fragment, 
natural size and x 18, with only pour rows. Lower part op the Trenton, Cannon Falls, Minne- 
sota. (After Ulrich.) 

ther research on his part proved their identity with N. ovalis. Rus- 
sian specimens have been found so far only in the Kuckers shale 
(C2), Baron Toll's estate, Esthonia (Cat. No. 57251, U.S.N.M.). 

Represented in the col- h 
lections of the British 
Museum by a specimen 
from the Kuckers shale, 
Baron Toll's estate. 

NEMATOPORA FRAGUXS Ulrich. 



Text fig. 78. 

Nematopora fragilisJJhaiCH, 
Geol. Surv. Illinois, 
vol. 8, 1890, p. 646, pi. 
29, figs. 10-lOc. 



c. 





Fig. 78.— Nematopora pragilis. a, fragment, natural 

SIZE, SHOWING MODE OF BRANCHING; 6, PORTION OP THE 
8AME, X18; e, TRANSVERSE SECTION, X50; d, VERTICAL SEC- 
TION, X18. Girardeau limestone, Richmond group, 
Alexander County, Illinois, (after Ulrich.) 



Zoarium of very slen- 
der, dichotomously divid- 
ing branches about 0.35 
mm. in diameter, with the zocecia arranged in six longitudinal 
ranges not separated by a ridge. Seven zocecia in 4 mm., measuring 
lengthwise. Apertures ovate, channeled posteriorly with a faint 
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peristome around the sides and front margin, 0.08 mm. wide and 0.16 
mm. in length. 

Fragments of this characteristic American Richmond species are 
not uncommon in the collections from the Lyckholm limestone. The 
delicacy of their branches, as well as the characters noted above, will 
distinguish these from all associated bryozoans. 

Occurrence. — Girardeau limestone division of the Richmond group, 
Alexander County, Illinois; Lyckholm limestone (Fl), Kertel, on 
the island of Dago, Esthonia (Cat. No. 57252, U.S.N.M.). 

British Museum, one specimen from the Lyckholm limestone, Ker- 
tel, island of Dago. 

NEMATOPORA XJNBATA (Bffltafs). 

Text fig. 79. 

Eelopora lineata Billings, Gat. Sil. Foes Anticosti, 1866, p. 36. 
Nemaiopora lineata Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 646, pi. 29, figs. 
7-7e. 4 

Certain thin layers in the lower part of the Anticosti group on the 
island of Anticosti, Gulf of St. Lawrence, are crowded with fragments 
of a rather robust species of Nemaiopora described by Billings as Hdo- 
pora lineata. Ulrich has figured the essential external and internal 
features of the species, referring it to his genus Nemaiopora. Speci- 
mens indistinguish- 
able from this Ne- 
maiopora are con- 
tained in the solid 
limestone of the 
Borkholm forma- 
tion. 

Compared with 
other species of the 
genus, the branches 
of Nemaiopora line- 
aia are quite stout, 
averaging a milli- 
meter in diameter. 
They are distinctly 
hexagonal in trans- 
verse section on ac- 
count of the zooecial arrangement in six rows separated by longitu- 
dinal ridges. The lineate appearance given the branch by these 
ridges is increased by the development of a second ridge, usually con- 
necting the zocecia. Measuring lengthwise, three and one-half zooecia 
occur in 2 mm. 




Fig. 79.— Nematopora lineata. a, fragment, natural size; 6, sur- 
face or same, X18; e, vertical section, X18; d and e, TWO TRANS- 
VERSE SECTIONS, X18; /, PORTION OF «, X50, SHOWING MINUTE AXIAL 
CANALS AND WALL STRUCTURE. RICHMOND DIVISION OF ANTICOSTI 
GROUP, ISLAND OF ANTICOSTI. (AFTER ULRICH.) 
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Occurrence. — Common in the Richmond equivalent of the Anticosti 
group on the island of Anticosti; less abundant in the Borkholm 
limestone (F2) at Borkholm, Esthonia (Cat. No. 57253, U.S.N.M.). 

Typical specimens from Anticosti are in the collections of the 
British Museum. 



Glauccmome Goldfuss, Petrefacta Germanise, 1826, p. 100. — Lonsdale, Murch- 
iflon'a Silurian System, 1839, p. 677. — Shbubsole and Vine, Quart. Journ. 
Geol. Soc. London, vol. 40, 1884, p. 329. 

Penniretepora d'Obbigny, Prodr. de Pal., vol. 1, 1850, p. 45. 

The Borkholm limestone contains two species of Bryozoa with 
close relations to Nematopora but differing in having one side non- 
celluliferous. One of these is identical with Billings's Glauconome 
strigosa, from the Anticosti group of Canada, while Wiman has 
described a second as Olauconome plumvla. Regarding the standing 
of the name Glauconome, Lonsdale remarks as follows: 

GoldfusB has described under the generic name of Glauconome five fossils, four of 
which, according to De Blainville (Man. d'Actinologie, p. 454) and Milne-Edwards 
(2nd Edit. Lamarck, t. ii, p. 193), belong to the genus Vtncularia, previously estab- 
lished by De France (Diet. Sc. Nat., torn, lviii, p. 214). The fifth species, common 
at Dudley, possesses, however, characters essentially different from those of Vxncur 
laria, and even to those assigned to Glauconome by Goldfuss. Instead of the stem 
being impressed on all sides with rows of cells, it has them over only half the surface, 
the other half being striated longitudinally. It is probable that tie position of the 
fossil in the matrix prevented that author from detecting the true characters of the 
coral. For this fossil it has been thought right to retain Goldfuss 's name, but a modi- 
fication in both the generic and specific characters has become necessary. Gen. 
char. — Stem stony, thin, elongated, oval, branched; cells disposed longitudinally 
and alternately in rows over one-half the surface, the other half striated longitudi- 
nally. Nature of the covering and opening of the cells unknown. 

Later work by Vine and Shrubsole led them to suggest that the 
name Glauconome be retained for the G. disticha Lonsdale. In 1847 
D'Orbigny in his Prodrome dePaleontologie proposed Penniretepora. 
His work on the subject is quoted below: 

Penniretepora d 'Orb. 1847. Deux rangeesde cellules d'unseulcdte. Ensemble 
penniforme, avec une tige et des rameaux libres lateraux. 

Lonsdalei d'Orb. 1847. Glauconome disticha, Lonsdale, 1839. In Murch. 
Silur. Syst., pi. 15, fig. 12d (non Glauconome disticha Gold., 1830), Angle- 
terre, Wenlock-rock. 

To sum up, I believe Lonsdale, Vine, and Shrubsole to be correct 
in recognizing Glauconome, for the following reasons. Goldfuss 
specified no particular type for his genus. Lonsdale was justified, 
therefore, according to the rules of nomenclature, in adopting G. 
disticha, and in redefining the genus. Although Goldfuss did not 
figure the noncelluliferous side of G. disticha, in fact, did not even 



Genus GLAUCONOME Goldfuss. 
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recognize it since his specimens were imbedded in the rock, his illus- 
trations and those of Lonsdale are undoubtedly based upon the 
same species. The new names Penniretepora and Penniretepora 
lonsdalei of D'Orbigny are therefore superfluous. 

Glaueonome, as here recognized, seems to be an undoubted member 
of the Arthrostylidfle, differing from all other genera of the family 
in its continuous branching zoarium with the reverse side noncel- 
luliferous. None of the many specimens of G. disticha and G. strigosa 
before me shows any evidence of a basal articulation, so that it is 
probable that the zoarium was attached at the lower end instead of 




Pig. 80.— Glauconome plumula. a to J, fragments or poub zoaria. e, noncelluuferous side, 
x10; /, celluuferotjs face, x10; ffakd h, two transverse sections, x10. borkholm drift, 6jle 
Myr, island of Gothland. (After Wdcan.) 

jointed. With regard to the distribution of the apertures, Glaueo- 
nome bears the same relation to Nematopora that Arthrostylus has to 
Helopora. 

Genotype. — Glaueonome disticlia Goldfuss. Silurian of England 
and Gothland. 

OLAUCONOME PLUMULA Wtam. 

Text fig. 80. 

Glaueonome plumula Wiman, Bull. Geol. Inst. Univ. Upsala, vol. 5, pt. 2, No. 
10, 1902, p. 181, pi. 6, figs. 17-24. 

This is undoubtedly a typical species of Glaueonome closely related 
to the genotype. My material for study consists of a poorly pre- 
served specimen from the Lyckholm limestone, but Wiman's figures 
clearly indicate the characters and relationship of his species. It 
need only be compared with G. disticha from which it differs, so far 
as I can judge, only in branching a trifle more regularly and more 
frequently, and in having slightly smaller zooecia less regularly 
arranged. In G. disticha the zo racial apertures are arranged in four 
regular rows, two on each side of a conspicuous carina. Study of 
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well-preserved specimens of 0. plumvla may show a still closer 
relationship, in fact possible identity with G. disticha. 

Occurrence. — Drift, Ojle Myr, island of Gothland; Borkholm lime- 
stone (F2), at Borkholm, and Lyckholm limestone (Fl), Kertel, on 
the island of Dago, Esthonia (Cat. No. 57254, U.S.N.M.). 



Fig. 8L— Glauconome strigo8a. Wiman's figures or raw spzctbs, described bt him as "species 

NO. 1;" a AND 6, TWO FRAGMENTS, NATURAL SIZE; C, VIEW, X10, OF THE CELLULIFEROUS FACE; d, SIDE 
VIEW, X10, SHOWING THE STRIATED, NONCELLUUFEROUS SIDE AND AN ADJOINING ROW OF ZOOK3A; t, 
TRANSVERSE SECTION, X10, ILLUSTRATING THE STRIATED BASAL SIDE AND FOUR ROWS OF ZOCECIA OPENING 
ON THE CELLULIFEROUS SIDE. BORKHOLM DRIFT, OJLE MYR, ISLAND OF GOTHLAND. 



Helopora strigosa Billings, Cat. Sil. Foes. Anticosti, 1886, p. 37. 
Nematopora strigosa Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 645. 
Species No. 1, Wiman, Bull. Geol. Inst. Univ. Upsala, vol. 5, pt. 2, No. 10, 1902, 
p. 181, pi. 6, figs. 29-33. 

A single well-preserved specimen of Glauconome from the Borkholm 
limestone at Borkholm presents all of the characters seen in the 
American form described by Billings as Helopora strigosa. The 
American types have not yet been illustrated, but I am basing my 
identification of the species mainly upon examples in the collection 
of the United States National Museum which have been compared 
directly with Billings's described specimen. Wiman' s views of his 
" Species No. 1," herewith reproduced, serve very well for the identi- 
fication of the species. As seen from them, the zoarium is a narrow, 
branched stem 0.5 mm. in diameter, with ovate zocecial apertures 
arranged in four or five rows, and the remaining portion of the surface 



a 




GLAUCONOME STRIGOSA (BOIingi). 



Text fig. 81. 
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noncelluliferous and finely striated. Measuring longitudinally, four 
zooecia occur in 2 mm. In cross-section, the zoarium is rounded 
polygonal in outline, as shown in figure 81 e. The zooecia are about 
their own length apart longitudinally and the several rows are 
separated by a poorly developed ridge. 

The slender branches with one side noncelluliferous and striated, 
and the rest of the surface celluliferous, are so distinct from all 
associated bryozoans that comparisons are unnecessary. 

Occurrence. — Abundant in the Richmond division of the Anticosti 
group on the island of Anticosti, where it is associated with equally 
numerous specimens of Nematopora lineata. Apparently rare in the 
Borkholm limestone (F2) at Borkholm, Esthonia (Cat. No. 57255, 
U.S.N.M.), where also it occurs with Nematopora lineata. Also in 
the Borkholm drift, Ojle Myr, island of Gothland. 



Species of this family have hitherto not been recorded from strata 
earlier than the Silurian, so that the occurrence of a new species of 
Rhorribopora, and at least one species of a new generic type in the 
Middle Ordovician, is of considerable interest. The new genus is 
peculiar in the development of a great number of mesopores, a fact 
which will cause a slight change in the hitherto published diagnosis 
of the family. 



Rhombopora Meek, Pal. Eastern Nebraska, 1872, p. 141.— Ethbridge, Ann. and 
Mag. Nat. Hist., ser. 4, vol. 20, 1877, p. 36.— Vine, Ptoc. Yorkshire Geol. 
Polyt. Soc., vol. 8, 1883, p. 105.— Ulrich, Journ. Cincinnati Soc. Nat. Hist., 
vol. 7, 1884, p. 26.— Vine, Proc. Yorkshire Geol. and Polyt. Soc., vol. 9 # 
1885, p. 93.— Foebstb, Bull. Sci. Lab. Denison Univ., vol. 2, 1887, p. 71 — 
Waaoen, Mem. Geol. Surv. India, Paleontologia Indica, ser. 13, vol. 1, 
1888, p. 963.— Miller, North Amer. Geol. and Pal. 1889, p. 321.— Ulrich, 
Geol. Surv. 111., vol. 8, 1890, pp. 402, 647; Zittel's Textbook of Paleontology 
(Eng. ed.), 1896, p. 281.— Simpson, Fourteenth Ann. Rep. State Geologist New 
York for the year 1894, 1897, p. 550.— Grabau, Bull. Buffalo Soc. Nat. Hist., 
vol. 6, 1899, p. 164. — Niokles and Babbler, Bull. 173, U. S. Geol. Surv., 
1900, p. 43. 

In this genus the zoarium consists of solid ramose slender branches 
with the zooecial tubes in the vestibular region, thick-walled and 
with numerous strong acanthopores and smaller spines. The aper- 
tures are generally arranged in distinct longitudinal or diagonal lines. 
The external aperture is oval or circular, and is usually situated at 
the bottom of a rhombic or hexagonal sloping area. 

The following new species is remarkably like the Carboniferous 
type of the genus, in fact, so far as can be determined from fossil 
forms, is distinguished only by such minor characters as slight 



Family RHABDOMESONTDXE Vine. 



Genus RHOMBOPORA Meek. 
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differences in the size and shape of the zooecia. Still it is believed 
that this close similarity does not indicate a correspondingly close 
relationship and that Rhambopora esthoniae is simply an early expres- 
sion of the general generic type which did not endure. 




Fig. 82.— Rhombopora esthonls. a, fraomsnt or zoarium, natural size; 6, tangential section, 
X20; c, portion or another tangential section, X20, cutting a macula; d, vertical section, 
X20; e, transverse section, X20. Jews limestone (Dl), Baron Toll's estate, Esthonia. 

Genotype. — Rhombopora lepidodendroides Meek. Carboniferous 
(Upper Pennsylvanian) of the United States. 

RHOMBOPORA ESTHON1S, new spedes. 

Text fig. 82. 

Zoarinm a smooth, cylindrical stem, 2 to 3 mm. in diameter, 
branching dichotomously at intervals of 15 mm. more or less. Zooe- 
cia! apertures ovate, averaging 0.20 mm. in length and 0.11 mm. in 
width, arranged in irregular series, with, however, a tendency to 
longitudinal rows. Measuring longitudinally, four to five zooecia in 2 
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mm., transversely six to seven rows occur in the same distance. Inter- 
zooecial spaces as wide as the apertures and having a carina which 
carries numerous small spines or acanthopores. Sloping areas about 
the apertures of variable shape, but usually polygonal with a ten- 
dency to hexagonal. 

All of the features believed to be seen in thin sections are shown in 
figure 82 b to e. Both transverse and vertical sections show that 
the immature region is composed of thin-walled zooecia with a few 
complete diaphragms. In the mature zone the walls thicken greatly 
and the usual cryptostomatous cell is developed. Tangential sec- 
tions indicate the oval zooecia with thick interspaces in which rows of 
small pores indicate the course of the surface carinas. The maculae 
are composed entirely of such interzooecial tissue pierced by pores 
as shown in fig. 82 c. 

Occurrence. — Somewhat uncommon in the Jewe limestone (Dl), 
Baron Toll's estate, Esthonia. 

Hohtype.—Cfit. No. 57256, U.S.N.M. 

One specimen and a thin section of the type are in the collections of 
the British Museum. 



Zoarium of slender, solid branches composed of long, tubular 
zooecia diverging obliquely from a central, thread-like axis. Surface 
smooth with oval zooecia arranged in rather regular, longitudinal 
rows. InterzooeciaJ space filled by numerous small mesopores open 
at the surface. Hemisepta and acanthopores or spines as in other 
members of the family. 

Genotype. — Nematotrypa gracilis, new species. Middle Ordovician 
of Russia and Sweden. 

The name which has been chosen for this genus has reference to 
the thread-like central axis from which the zooecia proceed to open 
at the surface as so many perforations or apertures. The name will 
also in part recall Nemataxis, another genus of the Rhabdomeson- 
tidae, which is believed to be related. The internal arrangement of 
the zooecia is much the same in the two genera, but in Nerrvataxis the 
interspaces are solid instead of being occupied by open mesopores 
as in Nematotrypa. 

The species upon which Nematotrypa is based is a very abundant 
fossil in several of the Middle Ordovician formations of Baltic Russia 
and Sweden. Fragments from the Lyckholm limestone of the island 
of Dago, too small for the recognition and description of another 
form, probably represent another species. 



NEMATOTRYPA, new genus. 
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IfBMATOTRYPA GRACILIS, new spedM. 

Text fig. 83. 

Zoarium, a cylindrical stem varying in diameter from 0.5 to 1.5 
mm., occasionally branching dichotomously. Basal portion of zoa- 
rium unknown, but probably attached parasitically as in Rhombo- 
pora. Surface of zoarium smooth but with distinct maculae of small 
mesopores at regular intervals. In young specimens the zooecia are 
regularly oval and are arranged in distinct longitudinal rows sepa- 
rated by rows of small, elongated mesopores. With age the longi- 
tudinal arrangement of both sets of cells becomes less evident and 
the zocecial apertures are less regularly oval, while the mesopores 




Fig. 83.— Nematotrypa gracilis, a, fragment or zoarium, natural size; 6, tangential section, 
X20; c, portion of the same, X40; d, tangential section, X50, through a macula and adjoining 
zogecia; e, vertical section, X20; /, transverse section, X20, showing growth from central 

AXIS. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, ESTHONIA. 

assume a polygonal shape. The usual zooecium is 0.16 mm. long 
and not more than 0.10 mm. wide, with eight or nine in 2 mm., meas- 
uring longitudinally. The mesopores are exceptionally small, thin- 
walled, and in practically every case isolate the zocecia. In the 
older zoaria minute granules occur on the cell walls, particularly in 
the macular areas. 

It is difficult to prepare vertical sections showing the character- 
istic central thread-like axis from which the zocecial tubes proceed, 
but transverse sections such as shown in figure 83/ exhibit this feature 
clearly. The noteworthy features of vertical sections are the thin- 
walled character of the zocecia in the immature region, the develop- 
ment of an unusual number of small tabulated mesopores in the 
mature zone, and the occurrence of several distinct sets of inferior 
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and superior hemisepta in the same region of the zooecia. Views of a 
tangential section under several magnifications are given in figures 
83 b and c, while in figure 83 d the structure of a macular area with 
its neighboring zooecia is shown. The latter section was prepared 
from an old example in which the small pores or granules are well 
developed. Here also the mesopores forming the macular area have 
been partially closed by a dense tissue. 

Externally Nematotrypa gracilis can readily be distinguished from 
other Ordovician bryozoans by its slender branches of small, oval 
zooecia, isolated by exceedingly minute and numerous thin-walled 
angular mesopores. The internal features are too different to require 
comment. 

Occurrence. — A common fossil of the Kuckers shale (C2), Baron 
Toll's estate, Esthonia, where the types were found. Other forma- 
tions and localities are the Jewe limestone (Dl), Baron Toll's estate, 
the Echinospherites limestone (Cl), 4 miles east of Reval, and the 
Chasmops li estone, near Bddahamn, on the island of Oeland. 

Cotypes.—Cfit. Nos. 57258, U.S.N.M. 

Specimens and thin sections from the Kuckers shale, Baron Toll's 
estate, and from th Chasmops limestone, island of Oeland, are in 
the British Museum. 

Family RHINOPORIDiE Ulrich. 

A single genus and species of this rather unique family is present 
in the Russian faunas under study. In a former publication 1 1 have 
pointed out the following characters for the family, which may in 
some respects be considered one, of the simplest divisions of the 
Cryptostomata. 

Zoarium variable in form; zooecia prone along the basal membrane, simple, oblong, 
or rhomboidal; vestibules direct, hemisepta wanting or almost so; front of zooecia 
below vestibule commonly strengthened with solid or vesicular tissue. 

Genus LICHEN ALIA Hall. 

Lichenalia Hall, Amer. Joum. Sci., ser. 2, vol. 11, 1851, p. 401; Nat. Hist. New 
York, Pal., vol. 2, 1862, p. 171.— Bassleb, Bull. 173, U. S. Geol. Surv., 1900, 
pp. 54, 299; Bull. 292, U. S. Geol. Surv., 1906, p. 60. 

In the search for bryozoans in the solid limestones of the Borkholm 
formation numerous thin, epithecated, subcircular expansions were 
encountered in a more or less fragmentary state while breaking the 
rock. These at once recalled the very similar expansions occurring 
in the Niagaran (Rochester) shales of western New York and desig- 
nated by Hall as Lichenalia concentrica. Upon the preparation of 
numerous thin sections and a study of microscopic characters this 
surmise was found to be correct, for no differences of any specific 



1 The Bryotoan Fauna of the Rochester Shales, Boll. 202, U. 8. Geol. Surv., 1906, p. 60. 
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value could be found between these Borkholm specimens and those 
from the Niagaran in America. 

Numerous epithecated biyozoans from various localities have been 
registered as IAchenalia concentrica, because Hall's description and 




flo. 84. — llchenalia concentrica. a, eptthecal side of a fragment aby specimen. bobkholm 
limestone, borkholm, esthonia \ b, portion of a tangential section, x20, cutting the high 
anteeiob end of the peristome and a few of the connecting 17alls; c, a tangential section, 
x20, passing through a lower portion of the zoarium than in c. the lower portion of the 
figure illustrates the zckecia and mesopore-uke structure of the mature region, the middle 
portion, the oblong ob rectangular shape of the zooscia in the immature zone, while in the 
upper past of the drawing abe shown portions of the concentric rings of the efitheca; <f, a 
tangential section, x6, passing close to the 8ubface of the zoabium and cutting one of the 
meandering canals; «, a portion of a tangential section, x20, illustrating the nature of the 
walls of the mesopore spaces; /, a vertical section, x 20, illustrating the following characters: 
z, the zocscia', c, one of the canals, covered above; ttb, undulating base of zoabium; w, walls 
fobmxng the mesopore-uke spaces; p, the extremely high posterior portion of the peristome; 
a, the low anteeiob portion of the peristome; and j/, a posterior portion of the peristome 
cut obliquely; g, a more diagrammatic vertical section, x20, showing especially the low and 
high portions of the peristome and the walls of the interzogbqal spaces. rochester shale, 
Locxpobt, New York. (After Bassler.) 

figures applied only to the basal portion of these subcircular expan- 
sions and gave no idea At all of the surface or internal characters. 
More detailed characters of the genus were not published until 1906/ 

~~ i BOIL 292, U. S. Geo!. 8urv., 1906. Digitized byGoOQle 
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when I had the opportunity of studying HalTs original types and of 
determining the generic characters to be as follows: Zoarium a sub- 
circular, unilaminar expansion; zooecia prostrate; elongate-subrhom- 
boidaJ, with erect, subtubular vestibules; aperttires rounded with 
peristome much elevated on the posterior side; interspaces depressed; 
surface traversed by slender, bifurcating ridges which thin sections 
show to be in reality closed canals. 

This peculiar type of structure is represented by a single species, 
which, however, from its specific peculiarities is easily recognized. 

Oenotype. — Lichenalia concentrica Hall. Silurian of North America 
and Russia. 



Lichenalia concentrica Hall, Nat. Hist. New York, Pal., vol. 2, 1852, p. 171, pi. 
40E, figs. 5a-0.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 61, pi. 22, 
figs. 1-6; pi. 26, figs. 7-10. 

As this is the genotype and only valid species of the genus, the 
specific characters are as given above. The thin, unilaminate zoaria, 
large zooecia (averaging 0.5 mm. in their longer diameter), and the 
meandering surface canals, are characters making the species easily 
recognized. None of the Borkholm specimens shows any portion 
but the epithecated base, because in breaking the limestone this 
portion, being smooth, parts most readily. These epithecated 
expansions differ in nowise from the same portion of other explanate 
bryozoans, so that specimens must be either sectioned or smoothed 
down and etched to get a view of the internal and surface characters 
before they can be recognized specifically. Figure 84 a represents 
the usual fragmentary specimen characteristic of the Borkholm, while 
figures 846 to g illustrate the internal structure of American speci- 
mens in some detail. The microscopic structure is so unusual that 
there is little danger of misidentifying the species. 

Occurrence. — A characteristic species of the early Niagaran rocks 
in America; common in the Borkholm limestone (F2) at Borkholm, 
Esthonia. 

Plesiotype.—Ca,t. No. 57261, U.S.N.M. 

Represented in the collections of the British Museum by speci- 
mens from the Borkholm limestone, Borkholm. 



Zoarium branching; branches free or anastomosing, celluliferous 
on one side only, the other side striated; zooecia more or less tubular, 
often with diaphragms; hemisepta wanting. 

Both of the two genera referred to this family are represented in 
the Russian and Swedish deposits. 



LICHENALIA CONCENTRICA HalL 



Text fig. 84. 



Family PHYLLOPORINIILE Ulrich. 
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Genus CHASMATOPORA Eichwald. 



Chasmatopora Eichwald, Lethsea Roeeica, vol. 1, I860, p. 370. 

PhyUoporina (Ulrich) Foerste, Bull. Sci. Lab. Denison University, vol. 2, 1887, 
p. 150.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 399, 639; Geol. and 
Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 208; ZitteFs Textbook 
of Paleontology (Eng. ed.), 1896, p. 283— Nickles and Bassler, Bull. 173, 
U. S. Geol. Surv., 1900, p. 37.— Bassler, Bull. 292, U. S. Geol. Surv., 1906, 
p. 48. 

Subretepora D'Obbigny, Prodr. de Pal., vol. 1, 1850, p. 22.— Miller, North 

Amer. Geol. and Pal., 1889, p. 326. 
Intricaria Hall, Nat. Hist. New York, Pal., vol. 1, 1847, p. 77. — Miller and 

Dyer, Contr. Pal., No. 2, 1878, p. 7. 

The generic type to which this name was first applied was best 
described under the name of PhyUoporina by Ulrich, but it seems to 
me that the earlier designation Chasmatopora has the best right to rec- 
ognition. The facts in the case are as follows: 

In 1860 Eichwald proposed the new genus Chasmatopora, giving a 
fair description for that date, and basing the genus upon a single 
species, C teneUa, which he compared with Hall's Retepora angvlata, 
from the Clinton group, of New York. His figure of C. teneUa, although 
far from present standards, is sufficient to show that his type-specimen 
was an angular meshed form closely related to Hall's species. Col- 
lections from the Borkholm limestone show numerous examples of 
such a species, and I have little doubt that this is the form Eichwald 
had in mind. 

D'Orbigny's Subretepora was based upon the well-known, widely 
distributed form Intricaria reticulata Hall, but the author of this 
generic name relied upon Hall's faulty descriptions and figures for 
his definition. The result was that Subretepora was incorrectly 
defined, and for that reason Ulrich proposed the new name Phylr 
loporina. 

As pointed out by Ulrich, several distinct types of structure are 
included in PhyUoporina. It is therefore probable that with more 
study both PhyUoporina and Chasmatopora may be recognized. 

In Chasmatopora the zoarium is of irregularly anastomosing 
branches with two to eight rows of apertures on one side and the 
other side noncelluliferous but striated. 

Oenotype. — Chasmatopora teneUa Eichwald. Earliest Silurian of 
Russia. 



Retepora tenella Eichwald, Schichtensyst. von Esthland, p. 207; Urwelt Russ- 

lands, vol. 2, 1842, p. 47, pi. 1, fig. 7. 
Chasmatopora tenella Eichwald, Bull, de la Soc. Nat. Moscou, 1855, No. 4, p. 460; 

Lethsaa Rossica, vol. 1, 1860, p. 371. 
Cfr. Retepora angulata Hall, Nat. Hist. New York, Pal., vol. 2, 1852, p. 49, pi. 

19, figB. 3a-*. 



CHASMATOPORA TENELLA (Bichwald). 



Text fig. 85. 
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As indicated under the generic remarks, C. teneUa is based upon a 
very common Borkholm limestone species quite similar to Hall's 
Retepora angvZata. This similarity is so great that had the Russian 
specimens been derived from the American Clinton deposits holding 
Hall's species they would probably have been identified as the 
same. However, until a detailed study of all the species of Chas- 
matopora and related genera has been made, I prefer to regard C. 
teneUa as distinct, recognizing, as did Eichwald, this great similarity. 

The fenestrates of C. teneUa are quite regularly 
angular in outline and average 2.5 mm. in length 
by 1.0 mm. in width. Eichwald'a figure (fig. 85) 
shows this angularity and also indicates the number 
of zooecial apertures. The noncelluliferous side is 
fio. 85. — chasmato- longitudinally striated. 
c^llumfibous Occurrence. — Eichwald registers this species from 
face xnlaboed. the island of Dago, and from Baltischport and 
"Calcaiek a ob- Spitham, Esthonia. Specimens are abimdant in the 

THOCXBATITE8 

balthchpobt, Borkholm limestone (F2) at Borkholm, Esthonia 
™^ ld ^" 1e (Cat. No. 57263, U.S.N.M.). 

The collections of the British Museum contain 
specimens and thin sections from the Borkholm limestone, Borkholm. 

CRASMATOPORA RETICULATA (Hall). 
Text fig. 86. 

Irtiricariat reticulata Hall, Nat. Hist. New York, Pal., vol. 1, 1847, p. 77, pi. 26, 
figs. 8 a-c. 

Subretepora reticulata Miller, North Amer. Geol. and Pal., 1889, p. 326, fig. 524. 
Phylloporina reticulata Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 332, 639, pi. 

53, figs. 2, 2 a; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 

210, pk 4, figs. 8-15. 

A number of specimens indistinguishable from the types of this 
interesting bryozoan have been found in the Wassalem beds at 
Uxnorm where they are associated with numerous other American 
Black River species. The following description and text figure, 
copied from Ulrich, will serve equally for the recognition of the 
Russian specimens: 

Specimens as seen, consisting of small, flat or undulating, reticulate expansions, 
being in each case evidently fragments of a depressed, funnel-shaped zoarium, prob- 
ably not exceeding 5 cm. in diameter. Branches rounded in .section, 0.2 to 0.3 mm. 
in diameter, inosculating at unusually frequent and regular intervals. Fenestrules 
somewhat elongate, about as wide as the branches, subrhomboidal in shape in the 
more regularly constructed fragments; their number in a given space is fairly constant, 
the extremes noticed in 1 cm. being ten and twelve. Reverse of branches convex, 
finely striated lengthwise. 
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Obverse strongly convex, with three rather irregular rows of zooecia, their apertures 
subcircular, with a distinct peristome, about 0.1 mm. in diameter, eight or nine in 
2 mm. Acanthopores abundant, irregularly distributed, rather large, especially so 
in the earliest forms of the species. Interspaces slightly concave, occasionally faintly 
pitted and striated. 

In tangential sections the zooecia are rather short, with a row on each side directed 
obliquely outward, and one series between them. The latter are wedge-shaped, and 
in deep sections appear as a more or less narrow central space. Diaphragms, one in 
each tube, have been observed. 

Occurrence. — The American specimens are from the Black River 
and early Trenton, at various localities in New York, Vermont, 



FXO. 86.— CHA8MATOPORA RETICULATA. ULMCH'8 FIGURES OF PHTLLOPOBINA RETICULATA, a AND b, TWO FRAGMENTS, 
NATURAL SIZE, EXF08ING THE REVERSE SIDE; C, PORTION OF 5, X9; <f, PORTION OF a, X 9, SHOWING BROADER BRANCHES; 
€, CELLUUFSROU8 SIDE OF A FRAGMENT, X18. BLACK RlYER (DECORAH) SHALES, MINNEAPOLIS, MINNESOTA. 



Minnesota, and Canada. Not uncommon in the Wassalem beds 
(D3) atUxnorm, Esthonia (Cat. No. 57262, U.S.N.M.). 

Represented in the collections of the British Museum by specimens 
from American localities. 



Polypora furcata Eichwald, Bull. Soc. Nat. Moscou, No. 1, 1854, p. 89; No. 4, 
1855, p. 451; Leth«a Rossica, vol. 1, 1860, p. 378, pi. 23, fig. 11a, 6. 

Eichwald's figures of this species show its characters in sufficient 
detail to cause its recognition easy. Its diagnostic features are, 
first, the large size of the fenestrates, and, second, the conspicuous 

92602°— Bull. 77—11 13 




a 



CHASMATOPORA FURCATA (BfChwald). 



Plate 12; text fig. 87. 
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grano-lineate ornament of the noncelluliferous side. The other 
Russian species of the genus are too different to require comparison, 
but in America certain undescribed Black River forms are closely 
selated. As shown on plate 12, the zoarium is a flabelliform expan- 
tion consisting of slender inosculating branches averaging 0.3 mm. 

in width. Thefenestrules 
are large and elongate, 
generally two or three 
times longer than wide. 
Measuring lengthwise, 
four fenestrules occur in 
1 centimeter. 

Occurrence. — Eich- 
wald's types were ob- 
tained from "le schiste 
inflammable argileux" at 
Erras. The species is 
quite abundant in the 
Kuckers shale (C2) , Baron 
Toll's estate, near Jewe, 
Esthonia. 

Plesiotype. — Gat. No. 
57264, U.S.N.M. 

The collections of the 
British Museum contain 
specimens and thin sec- 
tions from the Kuckers shale (C2), Baron Toll's estate. 




FlO. 87.— CHAflMATOPOKA FUBCA.TA. ElCHWALD'S YTKWB OF 
POLTPOBA FX7BCATA. O, EOABIUM, NATUHAL 8BX; b, AN 
ENLARGEMENT OP THE N0N7OBOTBOU8 SDK, SHOWING DIS- 
tinct bows op papilla; c, celluufebou8 pace enlaboed. 
"Schiste inplamicable aschliux," Ebbas, Esthonia. 



Genus PSEUDOHORNERA Roemer. 

P$eudohornera Robmkb, Leth. geog., Leth Pal., vol. 1, Atlas, 1876, ezpl. pi. 

12. — Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 49. 
Drymotrypa Ulbich, Geol. Surv. Illinois, vol. 8, 1890, p. 309. — Miller, North. 

Amer. Geol. and Pal., First Appendix, 1892, p. 684. — Nickxes and Babbler, 

Bull. 173, U. S. Geol. Surv., 1900, p. 235. 
Thamnocella Simpson, Fourteenth Ann. Rep. State Geol. New York for 1894, 

1897, p. 525. 

This genus is best known under the name of Drymotrypa, to which 
practically all of its species have been referred, but PseudoJwrnera 
must be retained since it, as well as Drymotrypa, was founded upon 
the same species, Hall's Retepora diffusa. 

The zoarium in PseudoTiornera is of dichotomously dividing branches 
celluliferous on one side and longitudinally striated on the reverse. 
The zooecia are in several ranges and spring from a thin double plate, 
beneath which is a number of vesicles; the vestibules expand from 
the orifice to the angular apertures. 

Genotype. — Retepora diffusa Hall. Niagaran of New York and 
Canada. 
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PSBUDOHORHZKA BIFIDA (Bfchwald). 

Plate 8, fig. 5; plate 12; text figs. 88, 89, 90. 

ThamniKus bifidus Eichwald, Letfaea Roarica, vol. 1, I860, p. 386, pi. 23, fig. 
17a,6. . 

Eichwald's figures of this species, shown in text figure 88, are 
scarcely enough to make its identification certain, but the fact 
that he records his type-specimens 
from Erras, Esthonia, and tha A he 
compares the species with Hall's Rete- 
pora (now PseudoTwrnera) diff , led 
me to regard my conception of the 
form as correct. From the various fig- 
ures given here in the text and on the 
plate, there should be little difficulty in 
recognizing PseudoTwrnera bifida. Most 
of the specimens are imbedded in the 
rock and show only the noncel- 
luliferous side, but one example was 
found exhibiting the celluliferous sur- 
face in a good state of preservation. 
A view of this is presented on 
plate 8. 

The rather regularly bifurcating branches, the fine, granolineate 
ornamentation of the noncelluliferous side and the rather numerous 




FlO. 88. — PSEUDOHOENERA BIFIDA. 

Eichwald's views op Thamniscus 
buidus. a and 6, zoabium, natubal 

SIZE, SHOWING THE NONCELLULIFER- 
OUS SIDE, AND PORTION OF THE SAME, 
ENLARGED. "CALCAIBE 1 ORTHO- 
CERATITE8," ERRAS, E8THONIA. 







FA}. 80. — PSEUDOHOBNEBA BIFIDA, 0, TANGENTIAL SECTION, X20, OF AN OLD EXAMPLE SHOWING THICK- 
WALLED, ANGULAR ZOOBCLt; b, VERTICAL SECTION, X20, EXHIBITING THE THICK, SOLID, NONPORD7RROU3 
SIDE PIERCED BT MINUTE TUBULI, AND THE SHAPE OF THE ZOODCU; C, TRAN8VSR8E SECTION, X20. WAS- 
SALEM BEDS (D3), UXNORM, ESTHONIA. 

rows of longitudinally arranged zocecia on the celluliferous face, are 
characteristic of the species. 

Occurrence. — Eichwald records his types from the Ordovician at 
Erras, Esthonia. Localities represented in the United States Na- 
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tional Museum's collection are the Kuckers shale (C2), Baron Toll's 
estate, near Jewe; the Wassalem beds (D3), at Uxnorm; and the 

Wesenberg limestone (E) at Wesen- 
berg, Esthonia. 

Plesiotypes.—Ca,t. Nos. 57265, 57266, 
57267, U.S.N.M. 

Specimens from the Wassalem beds 
(D3), Uxnorm, and the Kuckers shale 
(C2), Baron Toll's estate, are in the 
collection of the British Museum. 

PSBUDOHORNSRA OROSA (Wlm&n). 

Text g. 91. 

Thamniscus orosus Wiman, Bull. Geol. Inst. 
Univ. Upsala, vol. 5, pt. 2, 1902, p. 181, 
pi. 6, figs. 8-11. 

This species is known to me only 
from Wiman's description and figures, 
the latter being here reproduced. Judg- 
ing from these, his Thamniscus orosus 
is a typical Pseudohornera, differing 
from other species of the genus in its 
frequently bifurcating zoarium, in the presence of large oval but 
few apertures on the cellulif erous side, and the distinct crest dividing 
the noncelluliferous side longitudinally. 





FlG. 90.— PSEUDOHORNERA BIFIDA, C, AN 
ORDINARY SPECIMEN, NATURAL SIZE; ft, 
NONCELLULIFEROUS SIDE OF A LARGER, 
MORE COMPLETE ZOARIUM, X2\ C, SUR- 
FACE of same, X4. Kuckers shale 
(C2), Baron Toll's estate, Esthonia. 







Fio. 91. —Pseudohornera orosa. Wdcan's views of ms species Thamniscus orosus; a and 6, two 

VIEWS, NATURAL SIZE, OF THE MANY-BRANCHED ZOARIUM; C, NONCELLULIFEROUS SIDE OF A SPECI- 
MEN, X10; d, CELLUUFEROUS SURFACE, X10. BORKHOLM DRIFT, OJLE MTER, ISLAND OF GOTHLAND. 

Occurrence. — Drift of the Borkholm limestone at Ojle Myr, island 
of Gothland. 
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Family FENESTELLIDiE King. 

But a single species of this prolific group of post-Ordovician Paleo- 
zoic Bryozoa has been recorded from the Russian strata under study. 
This is a species of the genus FenesteUa which Eichwald has recorded 
from the dolomitic limestone at Borkholm. In America the corre- 
sponding strata have also afforded a single representative of the same 
genus. 

~ Genus FENESTELLA Lonsdale. 

FenesUlla Lonsdale, Murchison's Silurian System, 1839, p. 677. — Eichwald, 
Lethaea Rossica, vol. 1, 1860, p. 356. — Shrubsole, Quart. Journ. Geol. Soc. 
London, vol. 37, 1881, p. 179. — Ulrich, Journ. Cincinnati Soc. Nat. Hist., 
vol. 5, 1882, p. 150.— Hall and Simpson, Nat. Hist. New York, Pal., vol. 6, 
1887, p. xxii.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 395, 534.— 
Pocta, Syst. Sil. Centre Boheme, vol. 8, pt. 1, 1894, p. 40. — Ulrich, Zittel's 
Textbook Paleontology (Eng. ed.), 1896, p. 281. — Simpson, Fourteenth Ann. 
Rep. State Geologist of New 
York, for the year 1894, 1897, 
p. 500. — Nickles and Bab- 
bler, Bull. 173, U. S. Geol. 
Surv., 1900, pp. 37, 244.— 
Condra, Nebraska Geol. 
Surv., vol. 2, pt. 1, 1903, p. 
49. — Hennio, Archiv fur 
Zool., K. Sven. Vet.-Akad. 
Stockholm, vol. 3, No. 10, 
1906, p. 1. 

Fenestrella (error) D'Orbipny, 
Prodr. de Pal., vol. 1, 1850, 
p. 44. 

Actinostroma Young and Young, 
Quart. Journ. Geol. Soc. Lon- 
don, vol. 30, 1874, p. 681.— 
Vine, Proc. Yorkshire Geol. 
Polyt. Soc., vol. 9, 1885, p. 84. 

FlabelUporina Simpson, Thir- 
teenth Ann. Rep. State Geol. 

New York for the year 1893, 1895, pp. 703, 724; Forty-seventh Ann. Rep. 
New York State Mus., 1895, pp. 897, 918; Fourteenth Ann. Rep. State 
Geologist New York for the year 1894, 1897, p. 521. 

Zoarium flabellate or funnel shaped, celluliferous on the inner side; 
branches generally straight, sometimes flexuous, connected at regular 
intervals by dissepiments; apertures in two rows, separated by a 
plain or tuberculated median keel. 

Genotype. — Gorgonia antiqua McCoy. Accepted genotype F. plebeia 
McCoy. Carboniferous of Europe. 

FENESTELLA STRIOLATA Eichwald. 

Text fig. 92. 

FenesUlla striolata Eichwald, Lethsea Roesica, vol. 1, 1860, p. 357, pi. 23, figs. 2a-c. 
No specimens of this species have come to light in the collections 
I have studied, but as Eichwald registers the species from Borkholm 




FlO. 92.— FENESTELLA STRIOLATA. 0, ZOARIUM, NAT- 
ural size; b, nonpord7erous side enlarged; c, 
small portion of poriferous side, enlarged. 
Early Silurian of Baltic Russia. (After Eich- 
wald.) 
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in rocks most probably of Borkholm age, I have introduced the 
species as a member of this fauna. As will be seen from the accom- 
panying figure, F. striolata is quite a typical Fenestdla, differing but 
little from a number of middle Silurian forms which might be men- 
tioned. Indeed, it is possible that Eichwald's figured type was 
derived from younger rocks than the Borkholm limestone, since he 
also registers the species from "le calcaire siliceux k Pentameres de 
Talkhof en Livonie." However this may be, I feel reasonably cer- 
tain that the genus FenesteUa in Europe begins in the Lyckholm or 
Borkholm limestone, and for the present will recognize F. striolata 
as a Borkholm species. As the Borkholm fauna contains so many 
species in common with the Richmond group of North America, 
which holds a neat Fenestella described by Whitfield as F. granulosa, 
it is possible that FenesteUa striolata has more relationship with the 
American form than at present supposed. 

Occurrence. — Silurian at Talkhof in Livonia, and at Borkholm, 
Esthonia. 



Trepostomatous Bryozoa usually form so large a part of the col- 
lections from American Ordovician horizons that, in number of 
specimens at least, species of this order seem to make up the greater 
part of a fauna. This is equally true for the various Baltic Ordo- 
vician formations, indeed, certain limes tqpe layers, such as those in 
the Wassalem beds (D3), are literally one mass of ramose and other 
bryozoans. As will be seen from the following pages, a fairly large 
fauna of Trepostomata has been determined, but I am confident that 
careful collecting with the Bryozoa particularly in mind will bring to 
light many more species. The Trepostomata, which include nearly 
all of the forms classed frequently under the general term "monti- 
culiporoids," have been the occasion of some discussion with reference 
to their systematic position. Without entering into detail at the 
present time, I still believe that all of the evidence favors their posi- 
tion in the classification as a well-defined order of Bryozoa rather 
than an aberrant division of the Anthozoa. 

The division Trepostomata was established by Ulrich as a suborder 
to include the majority of the Paleozoic Bryozoa. The principal 
peculiarity of the division, now ranked as an order, was the fact that 
at a certain point in the course of the tubes to the surface they change 
their character entirely. This change occurs at the beginning of the 
peripheral or mature zone of the zoarium and consists of the develop- 
ment of mesopores, acanthopores, more numerous diaphragms, 
opercula, and similar structures of the more mature zooid. In the 
axial or immature portion of the tubes the walls are simple, thin, 
and prismatic, with diaphragms few or wanting. The occurrence of 



Order TREPOSTOMATA Ulrich. 
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clusters of mesopores, or of cells larger than the average, at regular 
intervals among the zooecia is another characteristic of the order, 
although this feature is not confined exclusively to the Trepostomata. 

Although under the original definition of the Trepostomata the 
change in the character of the zo racial tubes as they pass from the 
simple immature stage to the more highly organized mature zone was 
the most distinctive character, it must be remembered that the 
Paleozoic Ceramoporidse and Fistuliporidse and the more recent 
Cerioporidse have this same feature. In the latter families other 
features, particularly their minutely porous wall structure, ally them 
more closely to the Cyclostomata. 

Ulrich and Bassler, in their "Revision of the Paleozoic Bryozoa," 1 
have proposed two divisions of the Trepostomata based upon the 
minute structure of the walls separating adjoining zooids. Of the 
seven families now recognized under the Trepostomata, four have 
the calcareous investment of adjoining zooecia amalgamated together 
so that one wall can not be distinguished from its neighbor. In the 
remaining three families the walls retain their duplex character, and 
when the zooecia are adjacent their boundaries are marked by a dark, 
divisional line. This line in all probability represents the fossilized 
remains of animal matter which filled this space during the life of the 
organism. Occasionally this narrow, intervening area is occupied 
by a light-colored tissue, and in this case the outer boundaries of the 
walls of each zooecium can be seen. In certain genera of both divi- 
sions the amalgamation or the distinct character of the walls is difficult 
to determine, especially when mesopores are numerous, but if the 
zooecia are in actual contact there is little trouble in deciding the 
position of the particular form under study. 

Following is a classification of the Ordovician and early Silurian 
genera, with the genera common to the American and Baltic deposits 
marked by an asterisk, and those restricted to the latter by a double 
asterisk: 



Trepostomata in which the boundaries of adjacent zooecia are 
obscured by the more or less complete amalgamation of their walls: 



Family MONTICULIPORIDiE Nicholson (emended Ulrich). 



*(frbigwAjeUa Ulrich and Bassler. Prasopora Nicholson and Ethe- 



Division AXAX0AKATA Ulrich and Bassler. 



* M(mticvlipora D'Orbigny. 



Homotrypdla Ulrich. 



AtactoporeUa Ulrich. 
Peronopora Nicholson. 
*Homotrypa Ulrich. 



ridge. 
* Me8otrypa Ulrich. 
Aspidopora Ulrich. 



i Smithsonian Miscellaneous Collections, vol. 47, 1904, pp. 15-65. 
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Family HETEROTRYPIDiE Ulrich. 

Heterotrypa Nicholson. Petigopora Ulrich. 

*DekaA/eUa Ulrich. *Leptotrypa Ulrich. 

Cyphotrypa Ulrich and Bassler. Atactopora Ulrich. 

Dekayia Edwards and Haime. *Stigrruddla Ulrich and Bassler. 

Family CONSTELLARIIDiE Ulrich. 

*Con8tdlaria Dana. Idiotrypa Ulrich. 

*SteUipora Hall. *DianvlUe8 Eichwald. 

^NichohoneUa Ulrich. 

Family BATOSTOMELLTDJE Ulrich. 

*Byihopora Miller and Dyer. *Liodemdla Foerste. 

*Eridotrypa Ulrich. **Orbipora Eichwald. 

*IAodema Ulrich. ^Estliomopora, new genus. 

Division INTEGRATA Ulrich and Bassler. 

Trepostomata in which the boundaries of adjoining zooecia are 
sharply defined by a black divisional line: 

Family AMPLEXOPORIDJE Ulrich and Bassler. 

Amplexopora Ulrich. Rhombotrypa Ulrich and Bassler. 

MonotrypeUa Ulrich. *Petalotrypa Ulrich. 

Family HALLOPORIDiE, new name. 

*Hd!lopora, new name. CaMoporeUa Ulrich. 

CaUoporina Ulrich and Bassler. 

Family TREMATOPORIDJE Ulrich. 

* Tremaiopora Hall. *Hemiphrugma Ulrich. 

*Bat08toma Ulrich. **DUtopora Dybowski. 
Siromatotrypa Ulrich. *Diplotrypa Nicholson. 

*Anaphragma Ulrich and Bassler. * Monotrypa Nicholson. 

Division AXALGAXATA Ulrich and Bassler. 

Family MONTICUIIPORIDJE Nicholson (emended Ulrich). 

The most important characteristic of this family, as emended by 
Ulrich, is the occurrence of the convex plates known as the cysti- 
phragm. These curved structures are limited to the zooecial tubes, 
where they form continuous series lining the walls. In most of the 
genera the curve is complete, but in OrbignyeUa and Mesotrypa the 
cystiphragms are often so slightly curved that they have the appear- 
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ance of being merely oblique diaphragms. The use of the cysti- 
phragms is not known, but it is possible that they represent modified 



The method of zoarial growth in the family varies from incrusting 
through lamellate, massive, and ramose, to bifoliate, intertwining 
fronds. It is noteworthy that the massive, free forms of Prasopora, 
the bifoliate forms of Peronopora, and the delicate incrusting zoaria 
of AtactoporeUa, all of which are very abundant in certain faunas of 
the North American Ordovician, should be entirely absent in the 
Russian deposits. 

Genus MONTICULIPORA D'Orbigny. 

Monticulipora D'Orbigny, Prodr. de Pal., vol. 1, 1850, p. 25.— Milne-Edwards, 
Hist. Nat. des Corall., vol. 3, 1860, p. 272.— Nicholson, Paleozoic Tabulate 
Corals, 1879, p. 269; The Genus Monticulipora, 1881, p. 99— Ul rich, Journ. 
Cincinnati Soc. Nat. Hist., vol. 5, 1882, pp. 153, 232.— Foord, Contr. Micro- 
Pal. Cambro-Sil., 1883, p. 7.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 
870, 407; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 217; 
Zittel'a Textbook of Paleontology (Eng. ed.), 1896, p. 272.— Simpson, Four- 
teenth Ann. Rep. State Geologist New York for the year 1894, 1897, p. 577 — 
Nickles and Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 28.— Ulrich and 
Bassler, Smiths. Misc. Coll., vol. 47, 1904, p. 15. 

Peronopora (part) Nicholson, The Genus Monticulipora, 1881, p. 215. 

Originally this gentis was the resting place for a most heterogeneous 
lot of species, but to-day, through the work of Ulrich, its definite 
characters, so clearly shown in thin sections, have been so well 
indicated that there is no longer any excuse for erroneous generic 
identification. The generic characters are, first, the occurrence of 
cystiphragms in the zooecial tubes, both in the axial and peripheral 
regions, and, second, the peculiarly granulose wall structure per- 
taining to both zooecia and mesopores. This combination of char- 
acters has been found in species ranging through all the various forms 
of growth save the bifoliate. The mesopores also, when present, 
are variable in number. The acanthopores are usually small and 
numerous, but differ in their microscopic features from those of all 
the other families of the Trepostomata. The structure of the acan- 
thopores in Monticulipora is much like that of the granulose walls, 
but the distinct central perforation and concentric rings of tissue 
seen in so many forms are wanting entirely. 

Genotype. — Monticulipora mammulaia D'Orbigny. Upper Ordo- 
vician (Maysville) of the Ohio Basin. 

MONTICULIPORA ARBORSA BISPnCULATA, new variety. 

Text fig. 93. 

Cfr. Monticulipora arborea Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 
3, pt. 1, 1893, p. 220, pi. 20, figs. 1-9, 13. 14. 

Zoarium incrusting, both of the type-specimens forming thin 
expansions less than 20 mm. in diameter upon brachiopods. Surface 



ovicells. 
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smooth; maculae of slightly larger zooecia at regular intervals but 
indistinctly visible; zooecial aperture small, polygonal, nine to ten 
in 2 mm., with rather thick, minutely granular walls bearing acan- 
thopores of some size, one or two to a zooecium; mesopores wanting. 

The internal characters agree in all respects with typical species 
of the genus. The minutely granulose walls and distinctly granulosa 
acanthopores, and the absence of mesopores, are well brought out 
in tangential sections, while vertical sections show the usual cysti- 
phragms forming either a single or double row in each zocecial tube. 

It is possible that more material may show the incmsting expan- 
sions upon which the variety is founded to be nothing but the base 
of ramose zoaria. In this event the varietal name is almost useless, 




PlO. 93.— MONTICTJLIPORA ARBOREA BHPINULATA. a, ONE OP THE TYPE-SPECIMENS, NATURAL SIZE, 
XNCRUSTINO A BRACHIOPOD FRAGMENT; b AND C, TANGENTIAL SECTION, X20, AND A PORTION, X30, SHOW- 
ING THE TWO SETS OF GRANULOSE ACANTHOPORES AND THE WALL STRUCTURE; d AND f, A VERTICAL 
SECTION, X20 AND X30, WITH THE CYSTIPHRAOIIS LINING BOTH SH)E8 07 THE TUBES. WASSALXM BEDS 
(D3), UXNORM AND GUT SACK, ESTHONIA. 

since in practically every other feature the structure is precisely as 
in M. arborea Ulrich. It is true that the granules of the walls in the 
variety are so large that they have the appearance of acanthopores, 
thus with the real acanthopores giving the idea of two sets of these 
structures. Upon this character and the incrusting growth I have 
distinguished the Russian specimens as a variety. 

Occurrence. — Monticvlipora arborea is a ramose form described by 
Ulrich from the Clitambonites beds of the Lower Trenton in Min- 
nesota and Iowa. The species reappears in higher beds of the 
Trenton formation in Kentucky. Variety bisjrinvlata is represented 
by two incomplete specimens from the Wassalem beds (D3) at 
Uxnorm, near Reval, and at Gut Sack, Esthonia. 

Cotypes — Cat. Nos. 57268, 57269, U.S.N.M. 

British Museum, thin section of a type-specimen. 
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MOimCUUPORA DAGOENSIS, new «edM. 
Text fig. 94. 

Zoarium a small, incrusting mass with a smooth, celluliferous 
surface bearing inconspicuous maculae. The type-specimen is about 
a centimeter in diameter and a millimeter thick, and is growing upon 
a species of Hdiolites. The surface presents no unusual features 
unless it is slightly etched with acid and then examined, when moist- 
ened, with a hand lens, when distinct acanthopores may be seen at 
many of the junction angles of the zooecia. Such a view also shows 
large and somewhat numerous mesopores as well as the cut edges of 
the cystiphragms which appear in the zooecial tubes as circular or 
semicircular lines. The apertures are small, polygonal, thin-walled, 
with six in 2 mm., and, on the average, 0.23 mm. in diameter. The 




FIG. 94.— MONTICULIPORA DAQOZN8X3. a, TANGENTIAL SECTION, X20, ILLUSTRATING THE DISTINCT ACAN- 
THOPOBXS AND OTHER FEATURES OF THE SPECIES; b, PORTION OF SAME, X35, SHOWING IN ADDITION THE 
GRANULOSE WALL STRUCTURE; C, VERTICAL SECTION, X20, THROUGH THE MATURE REGION OF THE ZOA- 
RIUM, EXHIBITING CLOSELY TABULATED MESOPORES AND ZOCEOA WITH A DOUBLE ROW OF CYSTIPHRAGMS. 

Lyckholm limestone (Fl), Kebtel, island of Dago. 

mesopores are unusually large, sometimes almost equaling the 
zooecia from which they can always be distinguished by their lack of 
cystiphragms. In addition to the structure described, a tangential 
section brings out the peculiar granulosa wall structure characteristic 
of the genus. 

The incrusting growth, small, angular, thin-walled zooecia, large, 
numerous mesopores and well marked acanthopores, are characters 
of the present species which will separate it from all described forms 
of the genus. 

Occurrence. — Rare in the Lyckholm limestone (Fl) at Kertel, 
island of Dago, Baltic Sea. 

Holotype.—C&t. No. 57270, U.S.N.M. 

British Museum, thin section of the type-specimen. 

Genus ORBIGNYELLA Ulrich and Bassler. 

Orbignyella Ulrich and Bassler, Smiths. Misc. Coll., vol. 47, 1904, p. 18. — 
Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 26. 

This genus was proposed for Monticuliporidaa which differ from 
Mcmticulipora in wanting its irregularly granulose wall structure, 
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and in having cystiphragms so poorly defined that they appear more 
like merely curved diaphragms. A third difference noted was in the 
acanthopores, which, in MorUicvlipora, are imperfectly defined, 
granulose spots, while in Orbignyella they are sharply defined, well- 
developed structures, as in the Heterotrypidaa. 




Fig. 95.— Orbignyella germ ana. a, the type-specimen, natural size; b, view op the usual charac- 
ters SEEN IN TANGENTIAL SECTION, X20; C, TANGENTIAL SECTION, X20, SHOWING DEVELOPMENT OF ACAN- 
THOPORES IN DIFFERENT STAGES OF THE ZOARIUM. THE STRUCTURE OF THE MOST MATURE ZONE IS SHOWN 
IN THE LOWER HALF OF THE FIGURE; d, PORTION OF THE SAME, X35, SHOWING MINUTE STRUCTURE IN 
MORE DETAIL; €, VERTICAL SECTION, X20, WITH ACANTHOPORES LITTLE DEVELOPED; /, ANOTHER VERTICAL 
SECTION, X20, SHOWING THE NUMEROUS DIAPHRAGMS AND STRONG ACANTHOPORES OF THE MATURE 
REGION (a) WITH A SHORT IMMATURE ZONE (6). WASSALEM BEDS (D3), UXNORM, ESTHONIA. 

Genotype. — OrbignyeUa sublarneUosa Ulrich and Bassler. Middle 
Ordovician (Stones River) of Tennessee. 

ORBIGNTBLLA GERMAN A, new spectas. 

Text fig. 95. 

Cfr. Monticulipora lamellosa Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 408, 
pi. 32, figs. 4-46. 

Zoarium a globular mass about 10 mm. in diameter and 15 mm. 
in height; surface smooth, maculae inconspicuous and distinguishable 
only by the presence of zooecia slightly larger .^ 
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Zooecial apertures polygonal, with thin walls, often bearing large 
acanthopores; six and one-half to seven zooecia in 2 mm. True 
mesopores practically absent, the mesopore-like 'spaces seen in 
tangential sections probably representing young zooecia. 

The most striking feature of thin sections is the presence of large 
acanthopores, numbering about one to a zocecium. These are best 
shown in tangential sections where they appear as well defined, 
centrally perforated, circular spots of darker tissue made up of 
concentric rings. The acanthopores are likewise conspicuous in 
both vertical and tangential fractures, so that thin sections are not 
necessary in identifying the species. Vertical sections show rather 
numerous straight or slightly curved diaphragms, four or five occur- 
ring in a tube diameter in the more crowded portions, but two to 
three being the more usual number. 

Apparently the closest ally of the species is the American form 
Qrbignyetta lameUosa (Ulrich), from the Richmond (Fernvale) shales 
of Illinois. The latter grows into lamellate expansions with thin- 
walled zooecia (eight in 2 mm.), moderately large acanthopores, and 
straight or curved diaphragms averaging half a tube diameter apart. 
The different methods of growth, slightly larger zooecia (six and one- 
half to seven in 2 mm.), larger acanthopores and more numerous 
diaphragms of the Russian fqrm are relied upon in founding this new 
species, although its intimate relationship to 0. lameUosa is recognized. 

Occurrence. — Apparently rare in the Wassalem beds (D3) at 
Uxnorm, near Reval, Esthonia. 

Holotype.—C&t. No. 57271, U.S.N.M. 

British Museum, thin section of the type-specimen. 

ORBIGNYELLA BXPANSA BALTICA. new variety. 
Text fig. 96. 

Cfr. Orbignyella ezpansa Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 26, 
pi. 10, figB. 6-S. 

The specimen upon which this new variety is f ounded occurs as an 
incrustation 3 mm. in thickness, upon a Heliolites. Its diameter is 
about 20 mm., so that it is believed with further growth the zoarium 
might have become a free, lamellate, epithecated expansion. All of 
the zooecial characters save one are as in Orbignyella expansa from the 
Niagaran (Rochester) shale of North America. The one exception 
is the small number of cystiphragms in the specimen under discus- 
sion and their comparative abundance in the typical form of the 
species. The intimate relationship of the species and variety is thus 
apparent, and the latter represents undoubtedly only an earlier 
appearance of the species. Making allowance for the possible differ- 
ence in growth and the variation in development of cystiphragms, the 
following description of 0. expansa will serve equally well for the 
recognition of the variety baltica. Digitizec 



±84 BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



Zoarium of lamellate, epithecated expansions composed of one 
or more layers, each of which is usually several millimeters in thick- 
ness. Surface smooth, but exhibiting conspicuous clusters composed 
of zocecia attaining a diameter one and one-half times as great as 
that of the intermacular zocecia. Zooecia polygonal, thin walled, 
four in 2 mm., counting from the center of a macula, or six of the 
ordinary ones in the same space; when well preserved, showing minute 
granulations along the walls and small acanthopores usually at the 
angles. Mesopores wanting. Zocecial tubes thin walled in the short 
axial region, slightly thickened in the peripheral, where they con- 
tain a rather crowded series of curved diaphragms, three usually 
occurring in the distance of a tube diameter. 

Occurrence. — Rare in the Lyckhohn limestone (Fl), at Kertel, 




Fig. 96.— Orbionyxlul exfaksa baltica. a, tangential section, X20, passing through a xone of curved 
diaphragms; 6, SEVERAL zocecia op the same, X35; C, VERTICAL section, X10, THROUGH an entire 
xoarial later; d, portion op the same section, x30. ltceholm limestone (fl), ksbtel, island op 
Dago. 

island of Dago. The species is not uncommon in the Niagaran 
(Rochester) shale of New York and Canada. 

Holotype.— Cut. No. 57272, U.S.N.M. 

British Museum, thin section of the type-specimen. 

Genus HOMOTRYPA Ulrich. 

Homotrypa Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 240. — 
Foobd, Contr. Micro-Pal. Cambro-Sil., 1883, p. 9.— Miller, North Amer. 
Geol. and Pal., 1889, p. 309.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, 
pp. 370, 409; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 235; 
Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 273.— Simpson, 
Fourteenth Ann. Rep. State Geologist New York for the year 1894, 1897, p. 
575. — Nickles and Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 29.— 
Babbler, Proc. U. S. Nat. Mus., vol. 26, 1903, p. 565.— Ouming8, Thirty- 
second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 748. 
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Numerous typical species of this interesting genus occur in the 
faunas of late Trenton and of Cincinnatian ages, believed to have been 
derived from the south Atlantic. The northern Atlantic or Arctic 
types occur chiefly in the Black River and earliest Trenton forma- 
tions, and in America are known mainly from deposits in Minnesota 
and the neighboring States. Of these latter species, Homotrypa mb- 
ramosa Ulrich and H. similis Foord are the most abundant and wide- 
spread species in America, and their geographic range has now been 
extended to the Baltic region by the discovery of specimens in several 
of the Russian formations. Each of these two species is quite unlike 
the Cincinnatian type of the genus and may be taken as typical of a 
subgeneric division. Thus, Homotrypa similis shows a tendency to 
variation toward Eridotrypa, while the acanthopores and the cysti- 
phragms of H. subramosa recall Monticulipora. 

The zoarium in Homotrypa is of ramose or frondescent, smooth or 
monticulated branches made up of polygonal zooecia with thin, 
finely crenulated walls and few diaphragms in the axial region, and 
thicker walls lined by cystiphragms in the peripheral zone. Meso- 
pores are either absent or are restricted to the maculae, but acantho- 
pores are generally present. The ramose forms of Monticulipora 
have great similarity to Homotrypa externally, but a thin section of 
the former showB a granulose wall structure very different from the 
clearer, more distinct walls of Homotrypa. 

Genotype. — Homotrypa eurvata Ulrich. Upper Ordovician (Mays- 
ville), Ohio Valley. 



Homotrypa similis Foord, Contr. Micro-Pal. Cambro-Sil., 1883, p. 10, pi. 2, 
figs. 2-2d. — Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 242, pi. 20, figs. 28-33. 

This characteristic American Lower Trenton bryozoan is repre- 
sented in the Russian Ordovician by numerous specimens from the 
Wassalem beds (D3) at Uxnorm. Careful comparison show these 
examples to agree with the American types in all respects save that 
as a rule the zoaria of the Russian specimens are better developed 
and have less oblique zooecia. This latter fact is of slight importance, 
since the study of the Paleozoic Bryozoa has shown that the greater 
the development of the mature zone the more directly do the zooecia 
open upon the surface. The essential characters of Homotrypa 
similis are as follows: 

Zoarium of subcylindrical or compressed branches 4 to 10 mm. 
in diameter, dividing unequally and often so irregularly as to anasto- 
mose. Surface smooth, with distinct, substellate macula composed 



HOMOTRYPA SIMILIS foord. 



Text figs. 97, 98. 
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of zooecia larger than usual surrounding a granulose central space 
made up of mesopores. Zooecia oblique in youthful stages, direct 
and angular in the more mature condition; about eight in 2 mm. 




FlO. 97. — HOMOTBTPA SIMILIS. 0, SURFACE OF A MINNESOTA SPECIMEN, X18, SHOWING A MACULA AND 
NEIGHBORING ZOOXCIA*, b, TWO PORTIONS OF A TANGENTIAL SECTION, X18, PREPARED FROM AN AUTHENTIC 

Canadian example; c, vertical section, X18, of the same specimen, illustrating the charac- 
teristic GRADUAL OUTWARD BEND OF THE TUBES AND THE TABULATION. LOWEST BEDS OF THE TRENTOH 
LIMESTONE, OTTAWA, CANADA, AND NEAR TRENTON FALLS, NEW YORE. (AFTER UlRTCH.) 



Acanthopores inconspicuous at the surface; mesopores absent save 
in the maculae. 

The views presented in tangential sections of both American and 




FIG. 98. — H OMOTRTPA 8IMILI8. S, FRAGMENT OF A BRANCHED ZOARIUM, NATURAL SIZE; b, TANGENTIAL 
SECTION, X20, ILLUSTRATING THE STRUCTURE CORRESPONDING TO THE UPPER HALF OF FIGURE 97; 6, C, 
VERTICAL SECTION OF SAME SPECIMEN, X20, SHOWING IDENTITY WITH THE INTERNAL STRUCTURE OF 

American examples. Wassalem beds (D3), Uznorm, Esthonia. 



Russian specimens are shown in the accompanying illustrations. 
The marked peculiarities of the species are best seen in vertical sec- 
tigps where the tubes are noted to bend outward very gradually. 



•nmature region the 
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as the mature region is approached these bend more and more until 
they pass into the usual combination of cystiphragms and diaphragms 
characteristic of the genus. In the mature region as many as five 
cystiphragms may occur in a tube diameter, and often a double row 
of these structures may be noted. In sections of old examples the 
cystiphragms are observed to be obscured near the surface by a solid 
filling, which, with the gradually outward bend of the tubes and the 
crowded cystiphragms and diaphragms, imparts a peculiar aspect 
to the species and makes it easy of recognition. 

Occurrence. — Not uncommon in the Wassalem beds (D3) at Ux- 
norm, near Reval, Esthonia. In America the species is known 
from the Clitambonites and Nematopora beds of the Lower Trenton 
in Minnesota, Iowa, and Wisconsin, and at Ottawa, Canada. 

Pledotype.—Csit. No. 57273, U.S.N.M. 

British Museum, specimens and one thin section of the Russian 
type. 

HOMOTRYPA SUBRAMOSA Ulrich. 
Text figB. 99, 100. 

Homotrypa subramosa Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hiat. Surv. 
Minnesota, 1886, p. 81; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 
1, 1893, p. 239, pi. 19, figs. 21-28; Zittel's Textbook of Paleontology (Eng. 
ed.), 1896, p. 273, fig. 451 A-C (not D=H. separata Ulrich). 

Several irregularly dividing subramose young specimens of Homo- 
trypa from the Kuckers shale show all the surface characters of E. 
subramosa, even to the shallow, zooecial apertures exposing the 
cystiphragms. This similarity is borne out in the internal structure, 
which, by comparison of the two sets of figures given here, allowing 
for difference in the age of the specimens, may be seen to be identical. 
Ulrich's description of the species is as follows: 

Zoarium subramose, frequently though irregularly divided; branches compressed 
or Bubcylindrical, their extremities often bulbous. Size of branches varying greatly, 
the smallest 4 or 5 mm. in diameter, the largest 6 to 9 mm. thick, and as much as 25 
mm. wide. Average specimens are about 6 mm. thick and between 8 and 12 mm. 
wide, with the total height of zoarium rarely exceeding 60 mm. Surface without 
monticules, nor are the clusters of large cells very conspicuous. Zooecia with rather 
thin walls and polygonal, direct apertures; 12 to 14 in 3 mm. Zooecial apertures 
shallow, exposing the cystiphragms when in a good state of preservation. These 
structures leave but a small opening, and when the fossil has suffered a little from 
attrition (a frequent occurrence in the beds holding the species most abundantly) in 
which case the true walls are obscured or cut away, the appearance is very deceptive, 
the apertures seeming to be very small and oblique, and much the greater part of 
the surface occupied by wall substance. Acanthopores varying in number and 
size, sometimes as numerous as two to each zocecium. More commonly the number 
is little more than half that extreme. In many cases they are large enough to con- 
stitute a marked external feature. In others, however, apparently in an equally 
good state of preservation, they are so small that it is difficult to detect them even 
with the aid of a good lens. 
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The distribution of the diaphragms and cystiphragms is sufficiently 
illustrated in the accompanying figures. 



FlO. 99.— HOMOTRYPA SUBRAMOSA. a, FRAGMENT OF A ZOARIUM, NATURAL SIZE; b, SURFACE OF AN ORDINARY 
FRAGMENT, X9, SHOWING THE CYSTIPHRAGMS IN THE ZOCECIAL APERTURES; C, A TANGENTIAL SECTION, X18, 
WITH ACANTHOPORES WELL DEVELOPED; d, TANGENTIAL SECTION, X18, WITH ACA NTHOPORES LESS CONSPICU- 
OUS; e, VERTICAL SECTION OF A TYPICAL EXAMPLE, XI 8. PHYLLOPORINA BED OF BLACK RlVER (DSCORAH) 

shales, St. Paul, and near Cannon Falls, Minnesota. (After Ulrich. ) 



The Kuckers examples differ from the typical H. subramosa in 
that the zoarium is somewhat smaller, the walls are thinner, the 




Fig. 100.— Homotrypa subramosa. a, tangential section of a Russian specimen, X20; 6, several 

ZCKBCIA OF THE SAME, X60; C, TWO PORTIONS OF A VERTICAL SECTION, PREPARED FROM A YOUNG EXAMPLE. 
SHOWING THE IMMATURE AND MATURE REGIONS, X20. KUCKERS SHALE (C2), REVAL, ESTHONU. 



acanthopores less numerous and smaller, and lastly the clusters 
of larger cells are more conspicuous. All of these same differences 
pertain to the early Trenton form which Ulrich named H. insiffnis % 
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but later reduced to synonymy. The characters of H. insignia are 
undoubtedly those of young examples of H. subrumosa. 

Occurrence. — The American occurrences are in the Black River 
and earliest Trenton formations of Minnesota and Iowa. In Russia, 
the species is not uncommon in the Kuckers shale (C2) at Reval, 
Esthonia. 

PUsiotype.—Ceit. No. 57274, U.S.N.M. 

A specimen and thin sections from the Kuckers shale, Reval, 
are in the collections of the British Museum. 



Homotrypella Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minnesota, 
1886, p. 83. — Miller, North Amer. Geol. and Pal., 1889, p. 310.— Ulrich, 
Geol. Surv. Illinois, vol. 8, 1890, pp. 370, 412; Geol. and Nat. Hist. Surv. 
Minnesota, vol. 3, pt. 1, 1893, p. 228.— Simpson, Fourteenth Ann. Rep. 
State Geologist for the year 1894, 1897, p. 586. — Nicklbs and Bassler, 
Bull. 173, U. S. Geol. Surv., 1900, p. 29. 

Three separate sections of this genus are represented in the Black 
River and earliest Trenton rocks of North America. The first 
comprises the typical species and consists of stout, ramose branches 
with direct zocecia, numerous acanthopores and mesopores, and 
long mature regions. The second section has short mature regions 
and oblique apertures, while the third consists of species with a mass- 
ive zoarium and strong acanthopores, hitherto referred to Prasopora. 
All three sections are represented in the Russian Ordovician by 
typical American species. 

In growth and several other characters Homotrypella is quite similar 
to Homotrypa, but it differs conspicuously in the presence of numerous 
tabulated mesopores. 

Genotype. — Homotrypella instahUis Ulrich. Middle Ordovician 
(Black River) of the Mississippi Valley. 



Homotrypella instabilis Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 
Minnesota, 1886, p. 83; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 1893, 
p. 229, pi. 18, figs. 9-20. — Simpson, Fourteenth Ann. Rep. State Geologist of 
New York for the year 1894, 1897, p. 586, figs. 168, 169. 

Specimens which fall within the range of characters presented by 
this very abundant Black River fossil are frequent in the Kuckers 
shale. As indicated by the specific name, the species is somewhat 
variable, yet almost every phase noted in the American specimens 
has been duplicated in the Russian examples. In figure 101 I have 
introduced a few of Ulrich's excellent illustrations of the species, but 
as these show the mature characters more clearly, another set of 
drawings (fig. 102) to illustrate the young stages, ia added. Ulrich 



Genus HOMOTRYPELLA Ulrich. 



HOMOTRYPELLA INSTABILIS UWch. 



Text figs. 101, 102. 
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has given a good description of the American types which applies 
equally well to the Russian specimens. His description, slightly 
changed to agree with the present illustrations, follows: 

Zoarium ramose, growth rather irregular; branches rounded, sometimes nodular 
or lobate, and varying in diameter from 3 to 8 mm. ; surface generally without monti- 
cules, and when these are present they are low and broad; small maculae or clusters 
of mesopores are not infrequently present. Superficial characters of zocecia and 
mesopores variable. In some, and these are in most cases well-preserved examples, 
the zooecial apertures are irregular both in form and arrangement, with thin walls, 
partly separated by mesopores numbering one or two to each zocecium. In these 




Fig. 101 .— Homotr ytella instabilis. a and 6, two fragments, natural size; e, surface of a well- 
preserved EXAMPLE, X18; d, TANGENTIAL SECTION, X18, PREPARED FROM THE ORIGINAL OF V 
t, ANOTHER TANGENTIAL SECTION, X18, SHOWING PORTION OF A MACULA AND ZOOECIA WITH MORS 
NUMEROUS ACANTHOPORES; /, SMALL PORTION OF A TANGENTIAL SECTION, XfiO, ILLUSTRATING THE 
MINUTE STRUCTURE MORE CLEARLY; Q, VERTICAL SECTION, X18, WITH THE USUAL DISTRIBUTION OF 

cystiphragms and diaphragms. rfflntoictya bed of the black rlver (dscorah) shales, st. 
Paul and Minneapolis, Minnesota. (After Ulrich.) 

specimens the acanthopores are small yet prominent and sharp, and number from one 
to three to each zooecium. The mesopores are always smaller than the zooecia, 
but vary occasionally in shape, size, and arrangement. In many other examples 
both the zooecia and mesopores are smaller and their walls correspondingly thick, 
while the acanthopores are blunt and thicker. In most cases a little wearing suffices 
to obscure the mouths of the mesopores, so that they are readily overlooked. Twelve 
or thirteen of the zocecia occur in 3 mm. 

Internal characters. — Tangential sections of this species present an unusual variety 
of appearances. In the majority of sections, providing they are not too deep, the walls 
of the cells are very thick, with not a sign of cystiphragms in the zooecial cavities. 
When a second or peripheral series of cystiphragms has been developed a very different 
appearance is obtained. Now the walls are thinner, and a cystiphragm, leaving from 
one-third to one-half of the zooecial cavity open, is to be seen in each of the zooecia. 
In all cases the polygonal lines of contact between the two sets of cells is sharply de- 
fined, and the walls of both approximately of equal thickness. The acanthopores 
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are conspicuous features of these sections, but their relative abundance varies some- 
what in different examples. In the axial region of vertical sections the walls of the 
tubes are very thin and finely wavy', and the diaphragms straight and remote, or 
wanting entirely. As the tubes enter the peripheral region the number of diaphragms 
is greatly increased, the walls thickened, and cystiphragms, mesopores, and acan- 
thopores developed. The mesopores are distinguished from the zooecia by their 
shortness and in having no cystiphragms. The latter structures number from three 
or four to fifteen in a direct series in each zocecial tube. In most cases they occur 
only in the region intervening between the fully matured peripheral and the imma- 
ture axial region. Beyond them the diaphragms are crowded and essentially hori- 
zontal. In the mesopores the diaphragms are often thick and situated about the same 
distances apart as in the zocecial tubes, with from fourteen to seventeen in 1 mm. In 
the axial region of transverse sections the zocecial tubes are of unequal sizes and of 
peculiarly irregular shapes. 

d 




Fig. 102. — Homotrypella instabius. a, 5, and c, vertical sections, X20, showing different stages 
in the development of the mature zone; d, tangential section, x20. kuckers shale (c2), 
Baron Toll's estate, Esthonia. • 



Many of the Russian examples agree with the above description, 
but a few of them are young examples which have furnished the thin 
sections illustrated in figure 102. In figure 102 a, the vertical sec- 
tion of a stage so youthful that the mature region is scarcely devel- 
oped, is shown. Distinct cystiphragms are noted in the bend to the 
mature zone but they are incomplete at their lower end. In figure. 
102 6, a slight advance in the development of cystiphragms may be 
seen, and a further advanced stage, with the introduction of tabu- 
lated mesopores, is illustrated in figure 102 c. In all of these vertical 
sections it is evident that only the earliest cystiphragms are incom- 
plete. Possibly their lower portion consisted of tissue too delicate 
to show in thin sections. In older zooecia most of the early cysti- 
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phragms have enough tissue added to them to complete the structure. 
A tangential section of a young example is shown in figure 102 d. 

The ramose form of growth, numerous tabulated mesopores, and 
zooecia lined with cystiphragms, are characters different from all 
other Russian forms save HomotrypeUa cribrosa. The latter has a 
more regularly inosculating form of growth, smaller branches, a short 
mature region, and oblique aperture. 

Occurrence. — Abundant in the Rhinidictya bed of the Black River 
(Decorah) shales at St. Paul, Minneapolis, and other localities in 
Minnesota. Common in the Kuckers shale (C2), Baron Toll's estate, 
and at Reval, and in the Echinospherites limestone (Cl), 4 miles 
east of Reval, Esthonia. 

Plesioiype— Cat. No. 57275, U.S.N.M. 

British Museum, specimens and thin sections from the Kuckers, 
Baron Toll's estate. 



Zoarium growing from a thick, small basal expansion into narrow, 
compressed, rounded branches that inosculate at intervals of 10 mm. 
or less until there results a broad expansion usually spread in a plane. 
Branches 2 to 4 mm. in diameter, surface smooth but marked at 
regular intervals by distinct solid clusters of mesopores. Zooecial 
apertures oblique and long drawn out in young stages, direct, 
polygonal, and thick-walled in old portions of the zoarium; seven 
to eight zooecia in 2 mm. Mesopores most abundant in the maculae 
but comparatively few elsewhere and usually closed at the surface. 
Well-defined acanthopores are also few but numerous granules sim- 
ulating these structures are present in the most mature regions. 

Vertical sections of this species are especially interesting. In the 
immature zone the zooecial tubes are noticeably constricted where- 
ever a diaphragm is inserted. In the outer portion of this zone large 
cystiphragms occur and continue until the mature region is reached, 
where the zooecial walls thicken, mesopores are introduced, and the 
cystiphragms decrease in size but are in a crowded series. The dia- 
phragms and cystiphragms of the immature zone average the distance 
of a tube diameter from each other. Diaphragms are sparsely devel- 
oped in the mature zone but here three to four cystiphragms occur 
in the width of a zooecium. Other features of vertical sections are 
the gradual bend from the immature to the mature zone, the narrow- 
ness of the latter, and the thickening of the walls and closing of the 
mesopores by layers of tissue as the surface is approached. 

Tangential sections taken close to the surface of mature specimens 
show polygonal thick-walled zooecia with an occasional closed inter- 
space. True acanthopores are occasionally noted, but smaller gran- 



HOMOTRYPELLA CRIBROSA, new species. 

Plate 13, text fig. 103. 
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ules, as shown in figure 103 c, are more common. In this figure about 
half of the zooecia show cystiphragms cut by the section. 

The smooth branches inosculating so as to form a cribrose zoarium, 
and the internal features shown in the figure, are sufficient to separate 
this from similar small-stemmed species. The same species, differ- 
ing only in having less numerous diaphragms in the immature zone, 
occurs in the Black River shales of Minnesota. 

Occurrence. — Common in the Wassalem beds (D3) at Uxnorm, 
Esthonia; the same species, or at least a variety, is equally abundant 



FIG. 103.— HOMOTBYPELLA CBIBBOSA. 0, VERTICAL SECTION, X20, ILLUSTRATING THE SHORT MATURE ZONE 
AND TABULATION; b, TANGENTIAL SECTION, X20, SHOWING CHARACTERS OF THE EARLY PART OF THE 
MATURE ZONE IN THE UPPER HALF AND THE LATER PART IN THE LOWER HALF; C, SEVERAL ZOCECIA OF 
THE SAME SECTION, X35. WASSALEM BEDS (D3), UXNORM, ESTHONIA. 



in the Black River (Decorah) shales at Fountain and other localities 
in Minnesota. 
Holotype.— Cut. No. 57278, U.S.N.M. 

Specimens and thin sections from the Wassalem beds, Uxnorm, 
are in the collections of the British Museum. 



Atactoporella areata Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 225, pi. 15, figB. 18-21. 
Cfr. Monticulipora (Prasopora) selwynii var. hospitalis Nicholson, Genua Monti- 

culipora, 1881, p. 209, fig. 45. 

One of the most abundant and characteristic fossils of the Rich- 
mond formation in North America is tho bryozoan described by 
Nicholson as Monticulipora (Prasopora) sdwynii var. Jiospitalis, 
later referred by Ulrich as a valid species of Prasopora. The small, 
more or less rounded zoarium, with zocecia having numerous acan- 
thopores, lined with cystiphragms and separated by closely tabu- 
lated mesopores, make this form especially easy of recognition. 
Detailed collecting in the American Black River and Trenton hori- 
zons resulted in the discovery of a species or variety closely related 
to the Richmond form, and now the study of the Russian Ordovician 




HOMOTRYPELLA HOSPITALIS CRASSA (Ulrich). 
Text figB. 104, 105. 
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Bryozoa.has greatly extended the geographical range of this lower 
form. The occurrence in the Black River-Trenton and in the Rich- 
mond strata of a species or variety closely related to a Richmond 
form, and with apparently no connecting links in the intervening 
strata, is in line with other faunal similarities of these formations. 
As shown by further study, this early occurrence of the common 
Richmond species was described by Ulrich as AtactoporeUa crassa, 
but it is believed to be more in keeping with the facts to regard it as 



flg. 104. — homotbypella hospitaus cbassa. uljuch's views of atactoporella cbassa. 0, tan- 
gential section, x18, of the minnesota type j 6, vertical section of the same, x18, with the 
characteristic tabulation of zocscia and mesopores; c, 8everal zooecia in tangential section, 
x50, showing the structure of the most mature zone. clltambonites bed of the lower 
Trenton, near Cannon Falls, Minnesota. 

a variety of Prasopora, now Homotrypdla, Jiospitalis. The reference 
of Prasopora Jiospitalis to Homoirypdla is also believed to be nearer 
the truth, because this species differs from typical Hornotrypdla only 
in its massive form of growth. The following description is based 
upon the Russian specimens. 

Zoarium massive, growth beginning upon some foreign object and 
continuing until a more or less regular, rounded colony results. In 
the Russian specimen figured, growth has been about a fragment of 
a brachiopod, almost completely enveloping the shell. Surface 
marked by moderately elevated, rounded monticules, 3 mm. apart. 
Under a hand lens the surface is seen to be finely spinulose because 
of numerous acanthopores. The characteristic features distin- 
guishing this from most associated bryozoans are seen either in thin 
sections or in fractures moistened and examined under a strong 
hand lens. In either case the numerous cystiphragms lining the 
zooecial walls and the closely tabulated mesopores are evident, while 
the abundant acanthopores are seen to best advantage in tangential 
sections. Cystiphragms are found most often lining one side of the 
zooecia, but sometimes, as in figure 105 e, both sides show them. 
Ordinarily 30 cystiphragms may be counted in 2 mm., while the 
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mesopores hold approximately the same number of straight dia- 
phragms. In deep tangential sections both the zocecia and meso- 
pores are thin walled and polygonal, but as the surface is approached, 
the zocecial walls thicken at the expense of the mesopores. In the 
outermost parts of the mature region, calcareous tissue is often devel- 
oped in the mesopores to such an extent that the latter are obliterated. 
Eight zocecia in 2 mm. 

Closely compared with typical HomotrypeUa TiosptiaUs, variety 
cra88a differs but slightly and apparently only in having more 
crowded diaphragms and cystiphragms and less developed acantho- 



c <* 




FIG. 106.— HOMOTBTPELLA HOSPITALS CRASS*, d, A RUSSIAN EXAMPLE, NATURAL SIZE; b t TANGENTIAL 
SECTION, X40, THROUGH THE LESS MATURE PORTION OF A ZCKSCIAL LATER; C, TANGENTIAL SECTION, X40, 
THROUGH THE MOST MATURE REGION OF THIS SPECIMEN, WHERE THE MESOPORES ARE OBSCURED BY A 
DENSE TISSUE; d, t, AND/, THREE VERTICAL SECTIONS, X20, ILLUSTRATING THE CHARACTERS IN VARIOUS 
PARTS OF THE ZOARIUM. IN <f THE YOUNGEST STAGE IS FIGURED WITH THE IMMATURE ZONE, AND THE 
EARLIEST PART OF THE MATURE REGION DISPLAYED. WAS8ALEM BEDS (D3), UZNORM, ESTHONIA. 

pores. Although even these differences are subject to slight varia- 
tion, it is believed that a varietal name for the older form is justified. 

Occurrence. — The typical form is abundant and characteristic in 
the Richmond formation at many American localities; the variety 
crassa is known from the Black River shales of Minnesota; Iowa, and 
elsewhere, and from the lower Trenton rocks, particularly at West 
Covington, Kentucky. The Russian specimen was found in the 
Wassalem beds (D3) at Uxnorm, near Reval, Esthonia. 

Phsiotype.— Oat. No. 57279, U.S.N.M. 

Thin sections of the Russian type are in the collections of the 
British Museum. 



Digitized by 



196 BULLETIN T7, UNITED STATES NATIONAL MUSEUM. 



Genus MESOTRYPA Ulrich. 



Mesotrypa Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
257. — Nickles and Bassleb, Bull. 173, U. S. Geol. Surv., 1900, p. 30.— 
Bassleb, Bull 292, U. S. Geol. Surv., 1906, p. 27.— Henkiq, Archiv. fur 
Zool., vol. 4, No. 21, 1908, p. 29. 

Diplotrypa (part) of authors. 

Zoarium hemispheric, conical, or discoidal, generally free, with an 
epitheca on the under surface; zocecia prismatic or cylindrical, with 
oblique and sometimes funnel-shaped diaphragms, which are prob- 
ably modified cystiphragms; zocecia more or less separated by angu- 
lar rnesopores, which become smaller with age, and are intersected 
by numerous diaphragms; acanthopores generally present, some- 
times of large size. 

Genotype. — Diplotrypa infida Ulrich. Middle Ordovician (Black 
River) of Minnesota. 

This genus includes several groups of species, all of which agree in 
having a massive zoarium of zooecial tubes crossed by curved dia- 
phragms, and of closely tabulated rnesopores with rather straight 
walls. The typical group of the genus includes species with numer- 
ous curved diaphragms and strong acanthopores, a combination of 
characters which has not been found well developed in any of the 
Russian forms, although two new species are referred to this division. 
A second generic group, of which the American forms Mesotrypa 
discoidea Ulrich and M.f rotunda Ulrich, from the Mohawkian rocks 
of Minnesota, are typical, is represented by the very similar Russian 
form M. discoidea variety orientalis. The latter group, with its few 
curved diaphragms and absence of acanthopores, suggests alliance 
with other genera, especially Diplotrypa. A third division of the 
genus is known only from the specimens here described as M. miUe- 
poracea, new species, and the new variety parva, in which the absence 
of acanthopores and the presence of very numerous and exceptionally 
small rnesopores are the main peculiarities. 



Cf. Mesotrypa discoidea Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 260, fig. 12. 

Zoarium discoid with a flattened, concentrically wrinkled base and 
a gently convex upper surface; an average example 6 mm. high and 
20 mm. in diameter. Upper surface smooth, with macules of large 
zocecia, inconspicuous, showing plainly only in thin sections. Zooe- 
cial apertures polygonal, usually hexagonal in outline, with rneso- 
pores occupying the interspaces left between adjoining zooecial walls. 
Acanthopores apparently absent. Walls of both zocecia and rneso- 
pores thin. Seven to eight zocecia in a distance of 2 mm 



MESOTRYPA DISCOIDEA ORIENTALIS, 



variety. 



Text fig. 106. 
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Although in surface characters this form is quite similar to several 
associated forms, its internal features are striking enough to make 
its recognition easy. The chief peculiarity seen in vertical fractures 
or sections is the presence of exceedingly numerous diaphragms in 
the mesopores and comparatively few of these structures in the 
zooecia proper. In the mesopores 20 to 25 diaphragms occur in the 
space of 1 mm., while in the immature region of the zooecia only 1 




FlO. 106.— MESOTBYPA DISCOIDEA ORIENT ALB. a, b, AND C, TOP, BASAL, AND SIDE VIEWS OP A ZOARIUM, 
NATURAL SIZE; d, TANGENTIAL SECTION, X20, WITH THE MESOPORES SHADED; (, A PORTION OP THE SAME, 
X40, ILLUSTRATING THE SIMPLICITY OP STRUCTURE AND THE TENDENCY OF THE ZOQJCIAL TUBES TO ASSUME 
A HEXAGONAL OUTLINE; /, VERTICAL SECTION, X20, SHOWING PORTIONS OP TWO IMMATURE ZONES 
BOUNDING A NARROW MATURE ZONE. JEWS LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 



may be found in the same distance. The mature region of the zooecia 
occasionally have as many as 4 diaphragms, which in all cases are 
straight or but slightly curved. These are placed on an average of 
a tube diameter apart. 

The Russian specimens are apparently closely related to Mesotrypa 
discoidea Ulrich, from the Nematopora bed of the lower Trenton of 
Minnesota, with which they agree closely in size of zooecia and num- 
ber and tabulation of the mesopores. The two differ mainly in the 
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tabulation of the zooecia, which, in the Minnesota species, is closer and 
often exhibits curved diaphragms. A second but minor difference 
may be noted in the shape of the zooecia, which in M. discoidea are 
often rounded and in the variety orientalis are most often hexagonal. 
The latter is apparently the European representative of the American 
species, and the reference of both to Mesotrypa, in spite of their 
numerous straight diaphragms, is believed to be in keeping with the 
development of the genus. As remarked under the generic discus- 
sion, these two forms and the following new species, in addition to 
Mesotrypa rotunda Ulrich, form a small group differing from typical 
forms of the genus in having straight diaphragms more often than 
curved. In other respects, namely, the distinctly straight, well- 
defined walls of both zooecia and mesopores and the close, compact 
tabulation of the latter, the generic characters are those of Mesotrypa. 

Of associated species, Orbipora distincta has a similar zoarium but 
its zooecia are much larger, acanthopores are numerous, and meso- 
pores are wanting. Diplotrypa bicornis often has a similar external 
aspect, but the difference in tabulation may be seen by comparison 
of the text figures here given. This latter species likewise has the 
moniliform mesopores and loose tabulation of Diplotrypa. 

Occurrence. — Not uncommon in the Jewe limestone (Dl), Baron 
Toll's estate, near Jewe, at St. Mathias, and Paesk&ll, Esthonia. 

Cotypes.— Cat. No. 57280, U.S.N.M. 

Specimens and a thin section of the type-specimen are in the col- 
lections of the British Museum. 

MESOTRYPA EGRNA, new fpectet. 

Text fig. 107. 

The species for which the above new name is proposed is so much 
like the preceding externally that an examination of its internal 
structure is necessary for its identification. Both species agree in 
having a discoid zoarium with a flat, concentrically wrinkled base 
and a gently convex upper surface. Specimens of Mesotrypa dis- 
coidea orientalis as a rule exhibit numerous mesopores at the surface, 
while in M. egena mesopores are so few that the zooecia are polygonal 
and in contact. The surest method of distinguishing the two, how- 
ever, is by an examination of the tabulation, as shown in vertical 
fracture or thin section. In the present species the zooecial dia- 
phragms are from one to two times their own diameter apart in the 
immature zone, but so crowded in the mature region that four dia- 
phragms sometimes occur in a distance equal to their own diameter. 
In these crowded zones the diaphragms are frequently so curved as 
to resemble cystiphragms. In M. discoidea orientalis the diaphragms 
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are a tube diameter distant in the most crowded part and three or 
four times that distance from each other in the immature region. 
Still another difference is the presence of small acanthopores in 
M. egena, but these are so inconspicuous that they can be distin- 
guished only in thin sections. The size of the zocecia and the tabu- 
lation of the mesopores is practically the same in both species. 

In spite of the great similarity to the preceding species, the present 
form is believed to be more closely related to the type of the genus, 
Mesotrypa irvfida (Ulrich), from the Black River shales of Minnesota, 




Fig. 107.— Mesotrypa egena. a, side view or type-specimen, natural size; b, tangential section 

THROUGH THE MATURE ZONE, X20; C AND d, PORTIONS OF THE SAMS, X35, SHOWING WALL STRUCTURE 
AND VARIATIONS IN NUMBER OF ACANTHOPORES; 6 AND /, TWO PORTIONS OF A VERTICAL SECTION, X20. 

Kegel beds (D2), Habbinem, Esthonia. 



on account of the presence of small acanthopores and the numerous 
curved diaphragms. The acanthopores are much stronger and the 
diaphragms more curved in M. irvfida, but certain portions of its 
zoarium sometimes exhibit a structure resembling that in M. egena. 
Indeed, the latter may represent merely a poorly developed stage of 
M. irvfida. 

Occurrence. — Rare in the Kegel limestone (D2) at Habbinem, 
Esthonia. 

Hohtype.—C&t. No. 57283, U.S.N.M. 

Two thin sections of the type-specimen are in the British Museum 
collections. 
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MESOTRTPA EXPRBSSA, new specie* 

Text fig. 108. 

This rather unusual form is particularly interesting in showing to 
how great an extent mesopores which are abundant in the less mature 
portions of a colony may be pinched out in the more mature zones. 
This feature is best seen in vertical sections (fig. 108 e), although 



a c 




e 




FIG. 108.— MESOTRTPA EXPRE3SA. 0, SIDE VIEW OF THE TYPE-SPECIMEN, GROWING ABOUND A HTOUTHES; 
b, VIEW OF THE SAME EXAMPLE FBACTUBED LENGTHWISE; C, TANGENTIAL SECTION, X20, THROUGH THE 
MATURE REGION, ILLUSTRATING THE SCARCITY OF MESOPORES; <f, A PORTION OF THE SAME, X35, WITH 
THE WALL STRUCTURE MORE CLEARLY INDICATED; t AND /, TWO VERTICAL 8ECTIONS, X20, DIFFERING 
ONLY IN THE DEVELOPMENT OF MESOPORES IN C, WHERE THEY DISAPPEAR BEFORE THE SURFACE IS 
REACHED. KUCKERS SHALE (C2), REVAL, ESTHONIA. 



tangential sections prepared from different parts of the zoarium will 
exhibit the same variation in the number of mesopores. Such a 
pinching out or disappearance of the mesopores as growth proceeds 
is a characteristic of the genus as a whole, although it is seldom so 
well shown as in the present instance. 

The three zoaria studied form small, elongate masses incrusting a 
species of Hyolithes. The fractured specimen from which the figured 
thin sections were prepared is shown in figure 108 b, where the layers 
of zocecia are seen proceeding from the clay filled body of the shell. 
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The thin layer of cells is growing upon the flat side of the shell and 
exhibits a structure that has been noted in all species growing upon 
Hyolithes, namely that no true zooecia are found here. This portion 
of the zoarium is made up exclusively of small cells differing from 
mesopores only in having thicker walls. A discussion of this feature 
is given on page 47, so that further remarks are unnecessary at this 
point. 

The zoarial surface in M. expressa is smooth and without distinct 
maculae, although groups of larger zooecia are present. The apertures 
are quite regularly hexagonal in outline, with eight in 2 mm. Meso- 
pores practically absent at the surface, acanthopores apparently 
wanting. 

Tangential sections passing through the zoarium near the surface 
show the great regularity in the shape of the aperture. The cut edges 
of the curved diaphragms likewise frequently show in such sections 
as curved lines crossing the apertures. Deeper tangential sections 
exhibit mesopores and less regular zooecia. 

The chief peculiarity of vertical sections has already been men- 
tioned. The zooecial tubes are thin walled in the immature region, 
where closely tabulated, narrow mesopores are developed in some 
number. As the mature zone is approached, the mesopores become 
smaller and finally disappear entirely. Here their place is taken by 
a slight widening of the zooecia and an increase in the thickness of 
their walls. Slightly curved diaphragms occur in the immature zone 
at intervals averaging their own diameter. In the shorter mature 
zone they are four or five times as numerous and are more curved, 
in fact they are frequently arranged on top of each other in the 
manner of true cystiphragms. 

There is no described species near enough the present form to make 
comparison necessary. Leptotrypa hezagonalis from the same forma- 
tion has the same method of growth and similarly shaped apertures, 
but its internal characters are quite different. A glance at the 
fractured edge of a zoarium will suffice to distinguish the few hori- 
zontal diaphragms of the Leptotrypa from the numerous curved 
structure of the Mesotrypa. 

Occurrence. — Rare in the Kuckers shale (C2) at Reval, Esthonia. 

Hohtype.—Cfit. No. 57284, U.S.N.M. 

British Museum, one specimen and thin sections. 



Zoarium at first incrusting and then becoming a free, lamellate 
expansion several centimeters wide and averaging 5 mm. in thickness. 
Celluliferous face smooth, with indistinct maculae; noncelluliferous 
side marked with a strongly wrinkled epitheca, Zooecial apertures 



MESOTRYPA MELLBPORACBA, new spades. 

Text fig. 109. 
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rather large, subpolygonal to rounded according to the number of 
mesopores, thin-walled, five in 2 mm. Mesopores exceptionally small 
and numerous, the interzooecial spaces sometimes being filled by 
three distinct rows of them. Acanthopores wanting. 

Vertical sections show erect tubes, in general perpendicular to the 
basal epitheca, with a very short, inconspicuous immature region. 
These zocecia are crossed by numerous, more or less curved dia^ 







Fig. 109. — Mesotrypa milleporacea. a, the epithecal side or a fragment aey zoarium, natural 

SIZE; b AND C, A TANGENTIAL SECTION, X20, AND SEVERAL ZOCECIA, X35, THROUGH THE REGION IN WHICH 
THE MESOPGPES ARE SMALLEST AND MOST NUMEROUS; <f, TANGENTIAL SECTION OF THE SAME SPECIMEN, 
X20, SHOWING LARGER, LESS NUMEROUS MESOPORES; C, VERTICAL SECTION, X20, PASSING THROUGH 
PORTIONS OF TWO LAYERS OF ZOCECIA. ChASMOPS LIMESTONE, SOUTH OF BODAHAMN, ISLAND OF OELAND. 

phragms with three to five in a tube diameter A variety of appear- 
ances is presented by these diaphragms in such thin sections. Some 
are straight, others are slightly oblique, while still others are curved 
as much as in the ordinary cystiphragm. The mesopores are always 
numerous, but vary in number and size at different stages of growth. 
In the early portion of the mature region they are seen as single 
tubes crossed by thin diaphragms at intervals varying from one to 
two times their own diameter. Their appearance and number at 
this stage, as shown in tangential sections, is indicated in figure 109 d. 
In the later stages of the mature region their diameter decreases and 
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two or more exceedingly small tubed mesopores occupy the same 
interzooecial space. This particular region affords a unique tan- 
gential section showing quite large rounded zooecia and numerous 
exceptionally small, angular mesopores. This condition is most 
often presented at the surface of a zoarium and is a distinct aid in 
the identification of the species. The tangential view, seen in figure 
109 b, is the usual aspect of the species both at the surface tod in 
sections. 

The large zooecia and the very numerous small mesopores are alone 
quite striking, but in combination with the oblique diaphragms and 
lamellate method of growth afford characters unlike any other 



FlO. 110. — MSSOTSTFA MUXXPOBACEA PABYA. a, A ZOARIUM, X2, SHOWING THE USUAL FORM; ft AND C, 
A TAHOnniAL SECTION, X20, WITH 8BYEKAL ZOOECIA, X36; d, VERTICAL SECTION, X20, 8HOWINO ESSEN- 
TIALLY THE SAKE STRUCTURE AS IN FIQURB 109 €, KUCEERS SHALE (C2), BABON TOLL'S ESTATE, 
ESTHONIA. 

bryozoan save the following variety parva, which, as the name indi- 
cates, is a smaller form. 

Occurrence. — The type-specimen was found by Dr. F. A. Bather 
in the Chasmops limestone south of Bddahamn, island of Oeland. 
An example incrusting the epithecated base of Diplotrypa petro- 
politana, from the Jewe limestone (Dl), Baron Toll's estate (Cat. 
No. 57285, U.S.N.M.), differs only in having slightly smaller zooecia. 
Other localities are Kuckers shale (C2), Baron Toll's estate (Cat. No. 
57286, U.S.N.M.), and Kegel limestone (D2), Kegel, Esthonia (Cat. 
No. 57287, U.S.N.M.). 

The type-specimen and figured thin sections are in the collections 
of the British Museum. 



The internal structure of the specimens distinguished as above is 
exactly the same as in the typical form of the species, and the differ- 
ences relied upon in founding the variety are the occurrence, first, of 
a distinct method of growth and, second, of much smaller zooecia. 
Ordinarily such differences, particularly the latter, would be con- 
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MBSOTRTPA MUXEPORACBA PARVA, ttf variety. 
Text fig. 110. 
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sidered of specific importance, but the practical identity of all the 
other characters in each is believed to show close relationship. 

The zoarium of the variety consists of small, globular or ovoid 
bodies, less than 5 mm. in their greatest diameter, formed by the 
layers of zocBcia incrusting some foreign object. Eight specimens 
with this form of growth have been seen. Comparing figures 109 b 
and 110 b 9 the distinctly smaller zocecia of the variety are plainly 
evident, as is also the practical identity of the other characters. 

Occurrence. — Apparently common in the Kuckers shale (C2), 
Baron Toll's estate, near Jewe, Esthonia. 

Cotypes.— Oat. No. 57288, U.S.N.M. 

Specimens and thin sections are in the collections of the, British 
Museum. 



The meager development of this family in the Russian strata seems 
upon first thought quite unusual, considering the abundant American 
representation, but a study of the generic distribution offers an 
explanation for this disparity. Species of Heterotrypa are quite 
abundant in the various Trenton and Cincinnatian formations of 
North America, but are absent entirely from strata holding the Black 
River and other Atlantic faunas. They also have not been discov-, 
ered in European rocks. DeJcayeUa, according to present knowledge; 
has its origin in a .Black River species, D. prsenuntia, common to 
both continents. In later times, representatives of the genus spread 
to other faunas so that Dekayetta lost its value as a strictly Atlantic 
type. The same is true for Stigmatdla and Leptobrypa, both of which 1 
have identical Russian and American representatives in Black River 
time. Cyphotrypa is represented in the Black River by a few species, 
but its greatest specific development is in faunas of later age, restricted 
so far as known, to the North American interior seas. Dekayia, 
Petigopora, and Atactopora are. known only in the faunas of late 
Trenton and Cincinnatian time. With more research into the 
Russian Heterotrypidse, it is of course probable that the above notes 
will require modification, but it is believed that the following fact will 
remain unchanged, namely that the Baltic forms belong to the generic 
types identical with those highly characteristic of the American 
Black River and other North Atlantic faunas. 

The Heterotrypidae are amalgamate Trepostomata differing from 
the Monticuliporidae in having straight diaphragms instead of the 
curved cystiphragms. Clearly defined, frequently large, typical 
acanthopores are developed in every member of the family. Although 
the walls of adjoining zocecia are fused, this double wall persists as a 
distinct but thin unit which has a clean-cut individuality, as shown 
in sections. The other two families of the Amalgamata differ from 



Family HETEROTRYPIDAE Ulrich. 
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the Heterotrypid® in just these two respects. Both the Batosto- 
mellidae and the Constellariid© have diaphragms instead of cysti- 
phragms, thus differing from the Monticuliporidae, but the first men- 
tioned has thick walls with a number of them so fused together that 
the individual wall common to adjacent zocecia is not clearly distin- 
guishable. The Constellariidae differs from all the Amalgamate 
families in the nature of its acanthopore, which is small and granular. 

Although the family differences mentioned above are few and 
apparently slight, they are known from the study of a host of species 
to be fundamental and of as great value as more detailed discrimina- 
tions founded upon living forms. 

Genus DEKAYELLA Ulrich. 

Dekayella Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 155; vol. 
6, 1883, p. 90.— Miller, North Amer. Geol. and Pal., 1889, p. 184.— Ulrich, 
Geol. Surv. Illinois, vol. 8, 1890, p. 372; Geol. and Nat. Hist. Surv. Minne- 
sota, vol. 3, pt. 1, 1893, p. 269; Zfttel's Textbook of Paleontology (Eng. ed.), 
1896, p. 273.— Simpson, Fourteenth Ann. Rep. State Geologist New York 
for the year 1894, 1897, p. 589.— Nickles and Babbler, Bull. 173, U. S. 
Geol. Surv., 1900, p. 31. — Cumin os, American Geologist, vol. 29, 1902, p. 
200.— Ulrich and Babbler, Smiths. Misc. Coll., vol. 47, 1904, pp. 24, 27. 

Heterotrypid® with an erect ramose or frondescent zoarium made 
up of rather thin-walled zocecia, usually abundant mesopores, both 
kinds of tubes crossed by numerous diaphragms; acanthopores in 
two sets, large and small. 

The presence of two sets of acanthopores in DeJcayeUa is the only 
distinction between this genus and Heterotrypa, but as this character 
pertains to a dozen or more species ranging through the middle and 
upper Ordovician, it is believed to be of generic importance. The 
two sets of acanthopores are distinctly visible only in the mature 
zone of the zoarium, so that tangential sections which cut other parts 
of the specimen will not show this feature. 

Genotype. — DeJcayeUa obscura Ulrich. Upper Ordovician (Eden) of 
the Ohio Valley. 

DEKAYELLA PRJENUNTIA Ulrich. 

Text fig. 111. 

Dekayella prtentmtia Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 
1, 1893, p. 270, pi. 23, figs. 32-37.— Simpson, Fourteenth Ann. Rep. State 
Geologist of New York for the year 1894, 1897, p. 589, figB. 177-179. 

The Wassalem beds at Uxnorm have afforded numerous specimens 
of a Dekayella so similar to the typical D. prsenuntia Ulrich, and some 
of its varieties, that I am unable to point out any distinguishing 
characters. Most of the Russian specimens have the characteristics 
assigned to D. prsenuntia var. simplex Ulrich, a form in which the 
mesopores are reduced to a minimum number, the zooecial apertures 
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are polygonal, thick-walled, and in contact, and the acanthopores are 
not as well developed as usual. Other examples, however, possess 
the arrangement of acanthopores and mesopores prevailing in the 
typical form of the species. The tabulation of the common Russian 
form is exactly the same as shown in figure 111/ of the Minnesota 
specimen, while tangential sections of both Ulrich's species and 
varieties can be duplicated in slides prepared from the European 
examples. The fragment of a zoarium shown in figure 111 a will 
illustrate the growth of the Russian specimens equally well. The 
characters of D. prsenuntia are as follows: 

Zoarium of subcylindrical, frequently compressed, irregularly 
dividing branches from 4 to 12 mm. in diameter. Surface without 



FlQ. 111.— DKAYELLA PRJBOT7NTIA AND VARIETIES. C, FRAGMENT OF A VARIETY, NATURAL 8DEE; b, TAX- 

oential section, x18, of the typical form; c, tangential section, x18, of variety simplex; 4 
and e, small portions of two tangential sections, xfio; /, vertical section, x9, of specimen 
with numerous mesopores; fl, minute structure of walls in sections, xfio. black rlver 
(Decorah) shales, Minneapolis, Minnesota. (After Ulrich.) 

monticules but minutely spinulose from the acanthopores which are 
about half as numerous as the zocecia. Mesopores averaging one to 
a zooecium, irregularly distributed and often segregated into clusters 
to form the macules. Zooecial apertures angular to rounded according 
to the number of mesopores, eight to nine in 2 mm. 

The characters of the typical form, as seen in tangential sections, are 
illustrated in figures 111 & and e, while the vertical section is essen- 
tially as shown in figure 111/. 

Occurrence. — Not uncommon in the Wassalem beds (D3) at Uxnorm 
(Cat. No. 57289, U.S.N.M.), and in the Kuckers (C2) at Reval (Cat. 
No. 57290, U.S.N.M.), Esthonia. The American specimens are 
abundant in the various divisions of the Black River (Decorah) 
shales of Minnesota and Iowa. 

British Museum, one specimen from the Wassalem beds at Uxnorm. 
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DEKAYELLA PRfiNTJWTIA SIMPLEX Ulrich. 



'Text fig. 111. 



DekayeUa prssnuntia var. simplex Ulrich, Geol. and Nat. Hist. Surv. Minnesota, 
vol. 3, pt. 1, 1893, p. 271, pi. 23, figs. 39-42. 

This variety, which, as noted before, is best represented in the 
Russian collections, may be distinguished from the typical form, first, 
by the scarcity of mesopores, second, by its rather thick-walled, 
polygonal zooecia, and third, by the few and rather poorly developed 
acanthopores. The two sets of acanthopores characteristic of Dekay- 
eUa are distinguished with difficulty. In vertical sections, aside 
from the practical absence of mesopores, no differences can be noted 
between this and the typical form. 

Occurrence. — The American types are from the Black River 
(Decorah) shales, at Minneapolis and St. Paul, Minnesota. Very 
abundant in the Wassalem beds (D3) at Uxnorm, Esthonia (Cat. No. 
57291, U.S.N.M.). 

British Museum, specimens and thin sections from Uxnorm. 



Dekayella prssnuntia var. nssvigera Ulkich, Geol. and Nat. Hist. Surv. Minne- 
sota, vol. 3, pt. 1, 1893, p. 271. 

This form is much like the preceding variety simplex and differs 
mainly in having conspicuous groups of macules composed of numer- 
ous mesopores. Other differences are thinner zocecial walls and a fre- 
quently inosculating form of growth. The Russian specimens are 
small fragments of zoaria and do not show such frequent branching, 
but otherwise they are identical with the Minnesota forms. 

Occurrence. — Rare in the Wassalem beds (D3) at Uxnorm, Esthonia 
(Cat. No. 57292, U.S.N.M.). The American form was found in the 
Black River (Decorah) shales of Minnesota. 

British Museum, specimen and thin section from Uxnorm. 



Leptotrypa Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 6, 1883, p. 158. — 
Miller, North Amer. Geol. and Pal., 1889, p 311.— Ulrich, Geol. Surv. 
Illinois, vol. 8, 1890, pp. 377, 455; Geol. and Nat. Hist. Surv. Minnesota, 
vol. 3, pt. 1, 1893, p. 316.— Simpson, Fourteenth Ann. Rep. State Geol. New 
York for the year 1894, 1897, p. 580— Nickles and Bassler, Bull. 173, U. S. 
Geol. Surv., 1900, p. 31.— Ulrich and Babbler, Smiths. Misc. Coll., vol. 47, 
1904, pp. 24, 28. — Cumino8, Thirty-second Ann. Rep. Dept. Geol. Nat. Res. 
Indiana, 1907, p. 749. 

Heterotrypidae with the zoarium of thin, evenly spread, parasitic 
expansions with thin-walled, polygonal zooecia, no mesopores, few 
diaphragms, and very small acanthopores, which are never abundant. 

Genotype. — Leptotrypa minima Ulrich. Upper Ordovician (Mays- 
ville), Ohio Valley. 



DEKAYELLA PRJBlfXJNTIA NJSVIGERA Ulrich. 



Genus LEPTOTRYPA Ulrich. 
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As understood at the present time, this genus has abundant repre- 
sentatives in the southern Atlantic faunas of Upper Ordovician time, 
but, with a single exception, no species are known in other Ordovician 
formations. The exception is the Leptotrypa hexagonalis Ulrich, 
known in America only in the Platteville limestone of Wisconsin 
and Minnesota, but represented in the Kuckers shale (C2) of Esthonia 
by numerous specimens. 

LEPTOTRYPA HEXAGONALIS TJMcb. 

Text figs. 112-114. 

Leptotrypa hexagonalis Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 455, pi. 96, 
figs. 6, 6 a; Geol. and Nat. Hist. Surv. Minnesota, vol. 3,pt. 1, 1883, p. 317. 
Original description. — Zoarium forming parasitic expansions less than 1 mm. in 
thickness, spread upon Orthoeeras and HyoUthe*. Surface smooth, dusters of cell 






Fio. 112.— Leptotbtpa rxxaoonaus. a, tub original type or the spzcbs, natural she, incsustino 
a Htoltthes; 6, surface of the same, X12. Middle Ordovician (Platteyille) locsstonb, Min- 
eral Point, Wisconsin. (After Ulrich.) c, a fragment or limestone with a Htoltthes in- 
crusted RT THIS DELICATE BRTOZOAN. KUCKZRS SHALE (C2), BARON TOLL'S ESTATE, ESXHONU. 

apertures of almost twice the usual size are arranged in diagonally intersecting rows; 
these clusters are about 3 mm. apart, measuring from center to center. Zocecia regu- 
larly hexagonal in shape, sometimes a little elongated, seven, measuring longitudinally, 
almost nine, diagonally, in 2 mm.; diameter of the smaller 0.2 of the larger 0.35 mm. 
Acanthopores prominent on the surface when well preserved. 

The usual occurrence of this species in America is as a delicate, 
lace-like expansion upon shells of the pteropod Eyoliihes baconi Whit- 
field. The occurrence in the Kuckers shale is identical, even to a 
great resemblance of the incrusted pteropod to H. baconi, although 
this shell is probably the form described by Eichwald as Hyolithes 
striatu8. The internal structure of Leptotrypa hexagonalis has never 
been figured and I am taking this opportunity of presenting thin sec- 
tions of the type, mainly for comparison with similar sections of the 
Russian form. Comparison of figures 113 and 114 will show prac- 
tical identity of structure in the corresponding parts of the sections. 
The size, shape, and thinness of the cells are especially similar. The 
Russian specimens, however, exhibit an interesting feature which 
has not been observed in the American examples. This is the occur- 
rence exclusively of small, thick-walled, closely tabulated mesoporfr- 
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like cells on the flat side of the Hyoliihes, and the restriction of the 
thin-walled! ordinary zocecia to the curved portions of the shell. 
A vertical section of this region of small cells is shown in the lower 
half of figure 114 c, and a tangential view in figure 114 d. Ordinary 




Fio. 113. — Leftotrypa hexaoonalb. a, tangential section or thb American type or thb specibs, 

X20; THB LABGER ZOOBCLL FORM PABT OF A MACULA, WHILE THB MOBB NUMEROUS, SMALLER CELLS ABB 
Or THB ORDINARY XNTBBMACULAB XOfD; b, 8XVXBAL SOOX2A OF THB SAMS SECTION, X*>, SHOWING 
THBIB SDCFUCRT OF STBUCTUBK; C, VERTICAL SECTION, X», BXHIBIfOra BOTH REGIONS OF THE THOf 
SOABZAL LATEB. MlDDLB OBDOYICUN (PLATTBVILLB) LIMESTONE, MINERAL POINT, WISCONSIN. 

zocBcia are wanting entirely in this area which undoubtedly repre- 
sents similar thickwalled, mesopored areas at the base of the zoa- 
rium in such forms as Diplotrypa bicornis* The subject of such areas 
of small cells is discussed on a previous page, where it is suggested 




Flo. 114.— Lbftoteypa hbxaooxalb. a, tangentjab section, XV, OF A Ruskan ezamflb; b, YBB- 
TJCAL SECTION, X20; C, A VERTICAL SECTION, X20, PASSING THROUGH A LATER OF OBDZNABT ZOCBCIA, 
AND ALSO CUTTINO THB CLOSELY TABULATED, ME80POBB-ZJEE TUBES GROWING UPON THB FLAT SmB OF 
THE SHELL; d, TANOENTIAL SECTION, X20, THROUGH THE SMALL, THKK-WALLED CELLS, KUCXERS SHALE 

(C2), Baron Toll's estate, Esthonia. 



that the Hyoliihes shell frequently or invariably rested upon its flat 
side in the mud of the sea bottom. 

The internal structure is so simple that specific mention of it is 
hardly necessary. The strong acanthopores spoken of in the original 
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description are extremely shallow and frequently are not present 
at all. 

The delicate parasitic growth and the thin-walled, polygonal, fre- 
quently hexagonal, zocecia are so distinctive of this form that there 
is little likelihood of confusing it with other species. 

Occurrence. — Rather rare in the Platteville limestone of Black River 
age in Minnesota, Wisconsin, and Illinois. Very common in the 
Kuckers shale (C2), Baron Toll's estate, near Jewe, Esthonia. The 
incrusted shells of the latter locality occur mainly in the thin limestone 
layers, which, where broken, show the Hyolithes and the fractured 
zoarium as shown in figure 112 c. 

Plesiotypes.—C&t. No. 57293, UJSJOL 

Specimens and thin section from Kuckers shale, Baron Toll's 
estate, in the collections of the British Museum. 

Genus STIGMATELLA Ulrich and Bassler. 

SHgmaUlla Ulrich and Bassler, Smiths. Misc. Coll., vol. 47, 1904, pp. 24, 33.— 
Bassler, Bull. 292, U. S. Geol. Surv., 1906, p. 27.— Cuimros, Thirty-second 
Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 766. 

This genus was established for a group of the Heterotrypid® differ- 
ing from other divisions of the family in having the walls of the zoce- 
cial tubes noticeably thickened at periodic intervals, and in develop- 
ing acanthopores only in these zones of thick walls. This periodic 
thickening of the zocecial walls with an accompanying accelerated 
development of the acanthopores has been found characteristic of a 
number of Orodovician species which range in growth from the 
incrusting to irregularly massive and ramose. In all other respects 
these species are typical Heterotrypid®. The generic name was 
selected for the reason that many of the species have unusually 
distinct macul® or "spots" composed of mesopores distributed over 
the zoarium at regular intervals. Thin sections are almost a neces- 
sity for the initial determination of a species of Stigmatdla y although 
additional specimens of a species can readily be detected after the 
first example has been sectioned. The areas of thickened walls and 
numerous acanthopores undoubtedly represent repeated mature 
zones in the zoarium, for it is here only that mature zocecial characters 
can be observed. Mesopores may be few, indeed absent, or numer- 
ous. Without sections an incrusting species without mesopores 
would be confused with a Leptotrypa like L. Jiexagonatis figured on 
page 208, but a single layer of the StigrnaUUa would show several 
alternately thin and thick walled areas.* Comparison with other 
genera of the Heterotrypid® might be made, but in every case the 
distinct zones of StigmateUa remain the most diagnostic feature. 
Another characteristic is the sparse development of diaphragms, in 
which feature the genus approaches Dekayia, although differing in its 
numerous mesopores. The following species include p b n£^ith crenu- 
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lated walls characteristic of the typical members of the genus, and 
two others conspicuous mainly for their extravagant development 
of small acanthopores indenting the zocecial cavity. 

Genotype. — Stigmatella crenvlata Ulrich and Bassler. Earliest 
Silurian (Richmond), Ohio Valley. 

STIGMATELLA MASSALIS, new spades. 

Text fig. 115. 

Zoarium, a dome-shaped or hemispheric mass, which in the type- 
specimen is 40 mm. in diameter and 20 mm. high. Surface smooth; 

/ 




FIG. 116.— 8TIGMATBLLA MASSALIS. S, BIDS VIEW OF THS TYPE-SPECIMEN, NATURAL SBE; ft AND C, TAN- 
GENTIAL SECTION, X20, AND A PORTION OF THE SAME, X36, PASSING THROUGH THE ZONE IN WHICH 
ACANTHOPORES ARE DEVELOPED; d, VERTICAL SECTION, X8, PASSING THROUGH TWO LAYERS OF XXKOA; 
C, PORTION OF THE SAME SECTION, X20; /, PART OF VERTICAL SECTION, X», THROUGH A MACULA. KEGEL 
REDS (D2), HABBINEM, ESTHONIA. 

macule inconspicuous, composed of zocecia larger than usual. 
Zooecia polygonal, thin-walled, seven in 2 mm.; mesopores almost 
entirely wanting; restricted to the maculae when present; acantho- 
pores usually few and inconspicuous at the surface. 

The extreme simplicity and thinness of the zocecial walls, the clear 
space or white line in the walls separating adjoining zooecia, and the 
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scarcity of acanthopores are brought out in tangential sections. The 
tangential section represented in figures 115 & and c passes through a 
zone of the zoarium where the acanthopores are best developed. In 
ordinary tangential sections acanthopores are practically absent. 
Such sections have few if any characters to distinguish the species 
from many other Heterotrypid®. In vertical sections, however, 
both specific and generic characters are well shown. Figure 115 d 
represents a vertical section passing through two layers of zoc&cia and 
exhibiting several mature (a) and immature (c) zones, as well as thin 
zones of accelerated acanthopore development (J). Crinkling of the 
zoarial walls is likewise well shown in this figure and also in figure 
115 e, which represents the mature region and part of an immature 
region of a single zocecial layer. The crenulated zocecial walls give a 
beaded aspect to the few mesopores which are occasionally developed 
in the maculae (fig. 115/). 

While StigmateUa massalis agrees in growth with a number of Ordo- 
vician species, it can readily be distinguished by its polygonal! small, 
thin-walled zooecia, the zonal development of acanthopores, and the 
crinkling of the walls, as mentioned above. 

Occurrence. — Apparently rare in the Kegel beds (D2) at Habbinem, 
Esthonia. 

Holotype.— Cat. No. 57294, U.S.N.M. 

A fragment and thin sections of the typcnspecimen are in tjie collec- 
tions of the British Museum. 

STIGMATELLA INFLECT A, new spedM. 
Text fig. 116. 

This most interesting species is represented by the type and by sev- 
eral additional specimens from the Orthoceras and Echinospherites 
limestones at localities in the Baltic provinces. All of these exam- 
ples agree in being rather irregularly rounded masses several centi- 
meters in diameter, such as that shown in figure 1 16 a. The base of 
the type-specimen, which is of normal growth, is slightly concave and 
covered with an obscurely marked epitheca. The other examples 
have had this epithecated side so overgrown by small, thick-walled, 
mesopore-like cells that it is now obscurely rounded and minutely 
poriferous. Upper celluliferous side of zoarium smooth and without 
conspicuous macul®, although clusters of large zoo&cia and more 
numerous mesopores are present at regular intervals. Zocecial aper- 
tures in the mature stage irregularly petaloid, due to their indentation 
by numerous small acanthopores. Where an immature stage of the 
zoarium is presented at the surface, the apertures are polygonal and 
without acanthopores. The average zocecium is 0.33 mm. in diameter 
with four to five in 2 mm. Mesopores are numerous and almost inva- 
riably isolate the zooecia; they are angular, thin-walled, and fre- 
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mesopores are often practically indistinguishable. The acanthopores 
are small but occur in such numbers in the mature zone that they give 
a minutely spinous or granular aspect to the zoarial surface. 

Thin sections show this to be a typical species of StigmateUa. Ver- 
tical sections exhibit thin, slightly crenulated tubes in the immature 



e 




Fig. 118.— Stigmatella inflecta. a, side view or the type-specimen, natural size; b, tangential 

SECTION, X20, WITH ONLY A SMALL PORTION CUTTING THE REGION OF ACANTHOPORES; C, ANOTHER TAN- 
GENTIAL SECTION, X20, PASSING THROUGH A WELL-DEVELOPED ZONE OF ACANTHOPORES; d, SEVERAL 
ZO<ECXA OF THE SAME SECTION, X40, WITH THE STRUCTURE OF THE WALLS AND ACANTHOPORES CLEARLY 

shown; e, VERTICAL SECTION, X20, SHOWING both IMMATURE and mature regions. Orthogeras 

LIMESTONE (B3), PORT KUNDA, ESTHONIA. 

region. These thicken somewhat in the mature zone with the devel- 
opment of numerous acanthopores. The latter region is further dis- 
tinguished by having an occasional diaphragm in the mesopores. 
Tangential sections vary in appearance according to the zone which is 
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mature and immature zones and shows on the left-hand side the po- 
lygonal zooecia without acanthopores surrounded by mesopores often 
of so nearly the same size that there is difficulty in separating the two. 
In the central part of the figure a macula of mesopores occurs, while 
on the right hand side the initial development of acanthopores at the 
base of a mature zone is figured. The normal occurrence of the acan- 
thopores in the fully matured zone is illustrated in figures 116 c and d. 

Occurrence. — Rare in the Orthoceras limestone (B3) at Port Kunda, 
Esthonia, and in the Echinospherites limestone (CI) at Pulkowa and 
at Archangelski on the Wolchow River, government of St. Peters- 
buig. 

Eolotype.— €at. No. 57295, U.S.N.M. 

British Museum, two sections of the type-specimen and one speci- 
men from Pulkowa. 



Cattapora foordii Nicholson, in Nicholson and Lydekker, Man. Pal., vol. 1, 
1889, p. 351, fig. 229. 

I was fortunate enough to find a single specimen of this interesting 
organism in the collections from the Kuckers shale, Baron Toll's 
estate. The species can hardly be said to have been described, and, 
moreover, Nicholson gave no horizon and locality other than "Ordo- 
vician rocks of Esthonia," but his figured thin sections are so distinc- 
tive that I have no doubt of the correctness of the present identifica- 
tion. Both his remarks concerning the species and his figures are 
reproduced below. In the description of his figures, I have also 
copied Nicholson's wording, although the corresponding terms used 
in the present paper are inserted in brackets. 

The great majority of the Monticuliporoids exhibit no radial structures in the tubes 
which could be compared with the ' 1 septa " of an ordinary coral. In a few forms, such 
structures do occur, but it is doubtful if in any such instance we have to deal with 
structures really developed in mesenteries, and therefore really homologous with the 
"septa" of the Zoantharia. Thus in Fistulipora each autopore is provided with two 
longitudinal folds, situated opposite one another, toward one end of the visceral cham- 
ber. Again, in a hitherto undescribed species of Callopora each autopore is provided 
with from two to five radial plications of the wall, which closely resemble the "septa" 
of Tetradium, and give a characteristic floriform appearance to cross sections of the 
corallites. 

As may be readily imagined from the foregoing notes by Nicholson 
his main object in introducing figures of Callopora foordii was to 
show the occurrence in certain monticuliporoids of radial plications 
closely resembling the septa of typical corals, and consequently indi- 
cating the affinities of Monticulipora and its allies with the corals. 
However, he failed to note that a small acanthopore is present at the 
end of each fold and that the present species is therefore only an exag- 
gerated case of indentation of the zocecial cavity by the acanthopore 



STIGMATELLA FOORDII (If fchotoan). 

Text figs. 117, 118. 
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and the wall bearing it. Less pronounced examples of this sort are 
seen in the preceding StigmateUa infleda, in Orbipora indenta, and in 
many other bryozoans not described in this volume. All gradations 
may be traced from the extremely developed folds of the present 
species to very simple indentations caused by the swelling of the 
zooecial walls when an acanthopore is inserted; in fact, all such grada- 
tions may be seen in a single, specimen. Thus, in figure 118 c, this 
portion of a tangential section passes through the basal part of a 
mature region and shows no acanthopores at all in most of the zooecial 
walls, and a few just beginning to indent the cavities of the tubes in 
the upper third of the figure. Figure 118 b exhibits the change from 
the region of no acanthopores to a zone in which they develop the 
four-sided Tetradium effect illustrated by Nicholson. 

The remaining figures, 118 d and 118 e, show the greatest develop- 
ment of the infolded, acanthopore-bearing, zooecial wall that has 




FlO. 117. — SUGMATELLA FOORDH. d, A LARGE SPECIMEN OF CALLOPORA FOORDH, OF THE NATURAL SIZE; 
b, TANGENTIAL SECTION OF THE SAME, SHOWING THE PSEUDO SEPTAL FOLDS IN THE AUTOFORM [ZCHXCXA], 
ENLARGED TWENTY TIMES; C, VERTICAL SECTION OF THE SAME, SIMILARLY ENLARGED, C, AUTOPORES, 
TO, MESOPORES. ORDOYIOAN ROCKS OF ESTHONIA. (AFTER NlCNOLSON.) 



been observed. In order to show the change most clearly, the zooecial 
cavities in figure 118 b have been shaded. All of these figures are 
drawn from the same tangential section which passes somewhat 
obliquely through the zoarium with the result that one end cuts the 
immature zone and the rest of the section passes through various 
phases of the mature region. 

As a description of this species has never been given, the following 
diagnosis is in order: 

Zoarium of small, depressed, hemispheric masses seldom over 20 
mm. in diameter; basal side flat and covered with a concentrically 
wrinkled epitheca, celluliferous surface smooth with clusters of larger 
zooecia and more numerous mesopores at regular intervals. Zooecia 
small, polygonal or petaloid, seven in 2 mm. with an average aper- 
ture about 0.28 mm. in diameter. Mesopores angular, thin-walled, 
and numerous enough to frequently surround the zooecia. Acantho- 
pores very small, varying from two to eight to a zooeciim^and devel- 
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oped at the end of a fold of the wall which in the most mature con- 
dition extends far into the zooecial cavity. 

The internal structure as exhibited in tangential sections has been 
discussed above and the septal folds of Nicholson shown to be the 
greatly infolded, zocecial wall bearing an acanthopore. Vertical sec- 
tions are especially interesting for the reason that they exhibit the 
diagnostic generic character — the zonal thickening of the walls 
accompanied by an accelerated development of acanthopores. The 
characters of such a section, with two successive immature and 
mature zones, are shown in figure 118 a. Nicholson's vertical section 



FlO. 118.— SnOMATKLUL FOOBDIL 0, VERTICAL SECTION, X&>, PASSING THROUGH TWO LATHES OF EOCCCXA; 
b, TANGENTIAL SECTION, X», WITH THE SOOEOA SHADED; C, PORTION OF THE SAME SECTION, X35, WITH 
FEW ACANTHOPORES; d, ANOTHER PORTION, X35, SHOWING AN EXTREME DEVELOPMENT OF THE IN- 
FOLDED zoccoAL wall; e, several zoccoa of a tanoenteal section, XSO, with small acanthopores 

PLAINLY DEVELOPED AT THE ENDS OF THE INFOLDED WALLS. KUCEXRS SHALE (C2), BARON TOLL'S 
ESTATE, E8THONIA. 



includes only the mature region of a single zone, but the tabulation 
of both sets of tubes is the same as in the original of figure 117 a. 

Without careful comparison, the zocecial characters of the present 
form seem almost identical with those of StigmateUa inflecta, but the 
zooecia of the latter are almost twice this diameter of the former. 
Internally the two species are quite distinct, especially in the tabula- 
tion. No American species with which either might be compared is 
known. 

Occurrence. — Rare in the Kuckers shale (C2), Baron Toll's estate, 
near Jewe, Esthonia. 
Pleeiotype.— Cat. No. 57298, U.S.N.M. 

Section of figured specimen in the collections of the British Museum. 
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STIGMATELLA CLAVIFORMIS (TJWch). 

Text fig. 119. 

Leptotrypa claviformis Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 319, pi. 27, figs. 20, 21. 

Among the small, massive bryozoans of the Wassalem beds are 
rather numerous examples with a club-shaped zoarium which agrees 
externally with the above common American form. This identifica- 
tion is confirmed by thin sections which show practically no variation 
in specimens from the two widely separated localities. Figures of 
the American examples are given below. The following remarks are 
adapted from Ulrich's description. 

Zoarium growing into simple club-shaped forms varying from the . 
smallest figured to one that is 23 mm. long and 1.5 to 2.5 mm. in 




Fig. 119. — Stigmatella clavitormis. a and b, two or the club-shaped zoaria, natural size; e, 
▼new or ioceoa in tangential section, X1S; d, vertical section through the middle or a xoa- 
rium, X18. Black River (Decoeah) shales, St. Paul, Minnesota. (Arm Ulrich.) 

diameter. Zooecial tubes growing about the axial body very much 
as in ordinary ramose forms that grow about an imaginary center; 
diaphragms abundant except in the outer or direct portion; walls 
thin. Zooecial apertures subangular, nearly uniform in size, there 
being no appreciable clusters of large cells; without apparent arrange- 
ment, about 14 in 3 mm. .What may be mesopores, but more likely 
are merely young zocecia, are scattered among the ordinary tubes. 
At intervals, however, they seem to be more numerous than usual. 
Many, perhaps the majority, of the angles of junction are thickened 
and occupied by projecting acanthopores. 

Occurrence. — Common in the various divisions of the Black River 
(Decorah) shales in Minnesota and Iowa; also in the Wassalem beds 
(D3) at Uxnorm, Esthonia (Cat. No. 57299, U.S.N.M.). 

British Museum, one specimen from Uxnorm. 
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Family CONSTELLARDDJE Ulrich. 



Until the publication of the English edition of Zittel's Textbook of 
Paleontology, the members of this family were assigned to the 
Trematoporid®, a position which increasing knowledge has shown 
to be unwarranted. In a general way the wall structure of Constd- 
laria and its allies is similar to that obtaining in the other families of 
the Amalgamata, but other characters are so different that a new 
family, Constellariidee, was instituted by Ulrich in the above-men- 
tioned publication. The most obvious characteristic of the family 
is the usually stellate shape of the maculae. More important features 
are the small, hollow spines or granules which occur in place of true 
acanthopores, and a somewhat granular wall structure occurring in 
the more mature portion of the zoarium. 

The simplest type of Constellariidse is believed to be expressed in 
Dianuliies, which, although it lacks the stellate maculse, has the 
characteristic granulose wall structure and the small granules or 
hollow spines in place of acanthopores. Diawulties was at first 
believed to be restricted to the Baltic Ordovician deposits, but a 
single large typical species of the genus is now recognized in America. 
Typical species of C<msteUaria, SteUipora, and Nicholsondla occur in 
both America and Russia. The remaining genus of the family, 
Idiotrypa, is known only from early Silurian rocks and has not been 
noted elsewhere than in North America. 



ConsUllaria Dana, Zoophyte, 1846, p. 637.— Nicholson, Pal. Ohio, vol. 2, 1875, 
p. 214; Pal. Tab. Corals, 1879, p. 292; Genus Monticulipora, 1881, p. 97.— 
Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 156; vol. 6, 1883, 
p. 265.— James and James, Journ. Cincinnati Soc. Nat. Hist., vol. 11, 1888, 
p. 29.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 374, 423; Geol. and Nat* 
Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 311; Zittel's Textbook of Paleon- 
tology (Eng. ed.), 1896, p. 276.— J. F. James, Journ. Cincinnati Soc. Nat. 
Hist., vol. 18, 1896, p. 117.— Nickles and Bassler, Bull. 173, U. S. Geol. 
Surv., 1900, p. 34. — Cumings, Thirty-second Ann. Rep. Dep. Geol. Nat. 
Res. Indiana, 1907, p. 742. 

SteUipora Milne-Edwards, Hist. Nat. des Corall, vol. 3, 1860, p. 281. 

SteUipora (part) Dtbowski, Die Chaetetiden d. Ostbalt. Silur-Form., 1877, p. 42. 

The generic characters of this group of Bryozoa have been worked 
out and described by Ulrich in his various memoirs. The genus is 
one of the most easily recognized of Ordovician and early Silurian 
types, mainly on account of the very characteristic star-shaped 
maculse. This, although the most obvious feature, is no more impor- 
tant than the erect ramose or frondescent growth and the minute 
structure of the walls. Nickles and Bassler have briefly defined the 
genus as follows: 

Zoarium growing into erect, flattened branches or fronds from a basal expansion 
which is attached to foreign bodies; surface with depressed stellate maculse, the 



Genus CONSTELLARIA Dana. 
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spaces between the rays elevated and occupied by two or three short rows or clusters 
of closely approximated apertures; mesopores aggregated into maculae, internally 
with gradually crowding diaphragms. 

Genotype. — Ceriopora constellate, (Van Cleve) Dana. Upper Ordo- 
vician of the Ohio Valley. 



Constellaria varia Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 311, pi. 21, figs. 1-7. 

Several well-preserved specimens of a ramose species of ConsteHaria 
from the Jewe limestone (Dl) and Wassalem beds (D3) proved upon 



FlO. 120. — CONSTELLARLA VARIA. C, FRAGMENT OF A ZOARIUM, NATURAL SIZE; 6, SURFACE OF A MATURE 
SPECIMEN, X9; C, TANGENTIAL SECTION, Xl8j rf, SMALL PORTION OF THE SAME, X50, WITH TWO MURAL 
TUBULIJ €, VERTICAL 8ECTTON OF AVERAGE EXAMPLE, X18. NeMATOPORA BED OF TRENTON, NEAR 

Cannon Falls, Minnesota. (After Ulrich.) 

careful comparison with the American form to be identical with the 
well-marked Constellaria varia Ulrich from the Lower Trenton strata 
of Minnesota and other States. Figure 120 represents the external 
and internal features of the American type and will serve equally 
well for the identification of the Russian specimens. The internal 
characters of a well-developed specimen from Uxnorm are shown in 
figure 121. Comparing this with the corresponding figures of the 
American form, the tangential sections are seen to be practically 
identical, while the slight difference in the vertical sections is due 
solely to the greater development of the mature region in the Russian 
specimens. The figured vertical section passes through a macula, 
and thus gives the appearance of a greater development of mesopores. 
Ulrich's description of the species is quoted below. 

Zoarium consisting of one or more irregularly dividing branches arising from a 
broad basal expansion. Branches usually compressed, generally from 8 to 10 mm. 
wide, but varying between the extremes of 3 and 15 mm. Maculae large, irregularly 



CONSTELLARIA VARIA Ulrich. 



Text figs. 120-122. 




92602°— Bull. 77—11 16 



Digitized by 



Google 



220 BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



stellate, very slightly depressed or on a level with the general plane of the surface. 
The small clusters of zooecial apertures (4 to 10 in each) occupying the angles 
between the rays may be elevated a little above the level of the maculae, but as a 
rule the entire surface may be said to be even. In a few cases, however, the maculae 



b 




Fig. 121.— Constellaria varia. a, tangential section, X20, cutttnq several bats of a macula; 

b, VERTICAL SECTION, X20, PASSING THROUGH A MACULA. WA8SALEM BEDS (D3), UXNORM, ESTHONIA. 



themselves are higher than the spaces separating them. Zooecial apertures subcir- 
cular, inclosed by a very thin rim, and varying considerably in size, though approxi- 
mately equal on each fragment. Width of interspaces varying correspondingly, so 



a 




FIG. 122.— CONSTELLARIA VARIA. a, VERTICAL SECTION, X20, OF A SMALL EXAMPLE', 6, TRANSVERSE 
SECTION OF THE SAME SPECIMEN, X20. JEWE LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 

that about the same number of apertures occur in a given space in all specimens. 
Ten or 11 occur in 3 mm. in the intermacular spaces, while the diameter of the 
apertures varies between the extremes of 0.15 and 0.25 mm. 

The smooth, ramose zoarium and the well-marked stellate maculsB 
of ConsteUaria varia are so different from associated forms that no 
confusion is likely. 
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Occurrence. — The original types of ConsteUaria varia were found in 
the Nematopora bed of the Lower Trenton at Cannon Falls, Minne- 
sota. The species is known from the same general horizon at other 
American localities, notably in Canada and in Tennessee. In the 
Russian collections from the Wassalem beds (D3), at Uxnorm, near 
Reval, a fine, practically complete zoarium of this species occurred, 
while smaller but equally typical specimens were found in the Jewe 
limestone (Dl), Baron Toll's estate, near Jewe, Esthonia. 

Plesiotypes.— Cat. Nos. 57300, 57301, U.S.N.M. 

British Museum, thin section of a Russian figured specimen. 



SteUipora Hall, Nat. Hist. New York, vol. 1, 1847, p. 79.— D'Obbigny, Prodr. 

de Pal., vol. 1, 1850, p. 22. — Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 

5, 1882, p. 155; vol. 6, 1883, p. 263; Geol. Surv. Illinois, vol. 8, 1890, p. 374; 

Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 276.— Nicklbs and 

Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 34. 
Stdlipora (part) Dybowski, Die Chaetetiden d. Ostbaltischen Silur-Form., 1877, 

p. 42.— Miller, North Amer. Geol. and Pal., 1889, p. 203. 

Differs from ConsteUaria in its incrusting or free lamellate method 
of growth and in having the interspaces between the raised zooecial 
clusters composed of mesopores alone. 

Genotype. — SteUipora antheloidea Hall. Middle Ordovician (Tren- 
ton) of New York and Canada. 

From America but a single species of SteUipora , the genotype, has 
been described, although the collection of the United States National 
Museum contains several new forms allied to the Russian species. 
A review of Dybowski's work upon this genus has shown that, while 
he included ConsteUaria as a synonym, the two species assigned to 
SteUipora are typical members of the latter genus as now restricted. 
The third species noted below is interesting in that it forms large, 
isolated, star-like clusters. With the genotype, the several new 
American forms, and the three species following, 'SteUipora has a fair 
specific representation. 



SteUipora revalensis Dybowski, Die Chaetetiden der Ostbaltiachen Silur-Forma- 
tion, 1877, p. 44, pi. 3, fig8. 8a, 6. 

Both this and the following species have been described in detail by 
Dybowski, and I can only verify their reference to SteUipora and add 
a few notes concerning the specific characters. There are no described 
American forms with which either might be confused. In each spe- 
cies the zoarium is a small, lamellate expansion with a wrinkled 
epitheca on the basal side, and with prominent star-shaped clusters 



Genus STELLIPORA Hall. 



STBLLIPORA RBVALSNSIS Dybowski. 



Plate 4, figs. 8-86/ text fig. 123. 
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as the most conspicuous feature of the celluliferous face. In 8. 
revalensis these clusters are outlined by polygonal, raised areas com- 
posed of mesopores (see pi. 4, fig. 8), but in S. consteUata these thin 
ridges are absent, the rays of the maculae being confluent. The occur- 
rence of such polygonal areas is not restricted to SteUipora because 
species of Constdlaria f such as C. polystomeUa, and of Dianvlites, D. 
petropolitana for example, likewise bear them. Numerous specimens 
of the two latter species have been examined with the result that the 
polygonal areas are known to be inconstant in their development. 
Some specimens have them excellently developed, while others show 
no trace. Still other examples will have a portion of the surface with 
well marked ar^as, and another portion without a trace of them. 



Fig. 123.— Stelupoba revalensis. a, vertical section, X20; b, tangential section, X20, illus- 
trating STRUCTURE OF TWO RATS OF A CLUSTER. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, 
ESTHONIA. 

These thin ridges are composed entirely of mesopores and seem to 
mark out areas of distinct growth. 

In figure 123 the normal internal structure, drawn under the 
camera lucida, is shown. Figure 123 a represents the very short 
immature zone in which the zocecia are prostrate, and the mature 
region of the ordinary zocecia and a part of a macula. Dybowski's 
figure of the vertical section is rather diagrammatic and fails to show 
the cyst-like tabulae filling the mesopores. The zooecia proper have 
straight diaphragms about their own diameter apart in the more 
crowded portions. Comparing the figure on plate 4 and figure 123, 
Dybowski's tangential section and the one prepared from specimens 
in the collection of the United States National Museum are seen to 
be alike. The small, rounded apertures are the zooecia, while the 
large, irregularly shaped openings represent the mesopores. 

Further notes upon SteUipora revalensis are given under the discus- 
sion of the next species. 

Occurrence. — Dybowski records his species from zone 1 at Sack, 
Kuckers, and Reval. The specimens before me come from the 
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Kuckers shale (C2), Baron Toll's estate, near Jewe, and from Reval, 
Esthonia. 

Plesiotype.— Cat. No. 57302, U.S.N.M. 

British Museum, one thin section from the Kuckers shale, Baron 
Toll's estate. 

STELUPORA CONSTELLATA Dybowski. 
Plate 4, figB. 9, 9a. 

Stellipora constellate Dybowski, Die Chaetetiden der Ostbaltiflchen Silur-For- 
mation, 1877, p. 48, pi. 3, figs. 9, 9a. 

I have not encountered this species in the collections studied and 
must therefore limit my remarks to Dybowski's description and fig- 
ures. According to that author, the zoarium is lamellate and made 
up of star-shaped clusters 6 to 8 mm. in diameter and 2 to 3 mm. dis- 
tant from each other. Each star consists of 
five to eight elongate, spindle-shaped, rhom- 
boidal elevations arranged radially. The 
clusters have no polygonal areas segregat- 
ing them, but are arranged sometimes so 
closely that the radii become confluent. 

Dybowski's illustration of the internal 
structure is sufficient to show this species to 
be a typical SteUipora and closely related to 
the preceding 8. revalensis. Indeed, it is 
possible that they are identical species, the 
main difference being the occurrence of thin 
polygonal raised areas surrounding the 
maculae in S. revalensis. As remarked be- 
fore, this occurrence is not always constant in a species and the 
type of S. consteUata may have happened to be without them. 

Occurrence. — According to Dybowski, the species occurs in his 
zone 2 at Hohenholm on the island of Dago. If in place, the specimen 
would probably have come from the Lyckholm limestone (Fl) 

STELUPORA APSENDESOIDBS, new tpedea. 

Text fig. 124. 

Zoarium a single, incrusting, rounded cluster of zocecia and meso- 
pores, 6.5 mm. in diameter and less than a millimeter thick. Surface 
exhibiting 12 radially arranged, sharply elevated, thin ridges bearing 
small, subcircular zocecia, 0.13 mm. in diameter. Depressed areas 
between the crests occupied by large, angular mesopores which are 
closed at the surface in mature specimens. In thin sections the usual 
characters of Stellipora, such as shown in S. revalensis, are indicated. 

Externally the zoarium has quite a resemblance to the Mesozoic 
genus Apsendesia, as suggested in the specific name, but internally 
the two are quite distinct. The fact that the growth consists of a 
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Fio. 124.— Stellipora apsende- 

SOIDES. A ZOARIUM, X3, AT- 
TACHED TO A SPECIMEN OF ECHIN- 
OSPHERITES. ECHINOSPHERITES 
LIMESTONE (CI), REVAL, 
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best preserved specimens have been prepared, and all agree in the 
characters here illustrated. In vertical sections the zooecial walls 
are thin, slightly crenulated, and only occasionally show as definite 
sharp lines, usually being represented by a diffuse granular structure. 
The mesopores differ from the zooecia only in size and in being 
possibly more granular in structure. Diaphragms are few in both 
sets of tubes, the average number in each being represented in the 
figured vertical sections. Tangential sections show the same indefi- 
nite wall structure, and, in addition, exhibit numerous granular 
structures, possibly representing acanthopores, in the most mature 
region. 

The species described by Eichwald as Heteropora giblosa from 
the Orthoceras limestone at Pulkowa, appears to be based upon a 
monticulated zoarium of the present form. Without an examina- 
tion of Eichwald 's type the matter of course can not bq settled defi- 
nitely, but in order to avoid a possible synonym, I have given the 
form here described the same specific name. 

The small, massive zoarium with rather large zooecia isolated by 
minute mesopores, and the numerous granules of the surface are 
external characters which alone will identify the species. Internally 
the structure is too different from any other form to require com- 
parison. 

Occurrence. — Abundant in the Glauconite limestone (B2) at Reval 
and vicinity, in Esthonia, and at Pawlovsk, Tswos, on the Wolchow 
River, localities on the Ladoga Canal, and Wassilkowa, government 
of St. Petersburg; in the Orthoceras limestone (B3), at Pawlovsk, 
and in the Echinospherites limestone (Cl), 4 miles east of Reval, 
Esthonia. 

Cotypes.— Cat. Nos. 57305 to 57313, U.S.N.M. 
British Museum, specimens and thin sections from the Glauconite 
limestone, Reval. 

Genus DIANULITES Eichwald. 

Dianulites Eichwald, Zool. Spec., vol. 1, 1829, p. 180; Lethaea Roesica, vol. 
1, 1860, p. 487. — Dybowski, Die Chaetetiden der Ostbaltischen Silur- 
Formation, 1877, p. 14. — Nicholson, Genus Monticulipora, 1881, pp. 20, 
155.— Waagen and Wentzel, Pal. Indica, ser. 13, 1886, p. 874.— Simpson, 
Fourteenth Ann. Rep. State Geol. New York for the year 1894, 1897, p. 
587 — Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 230. 

Hexaporites Pander, Beitr. zur Geogn. d. russ. Reiche., 1830, p. 106, pi. 1, fig. 
5; pi. 28, fig. 8. 

Although this name has been frequently quoted, the status of 
the genus is indicated by the following note published by Nickles 
and Bassler in their Synopsis of American Fossil Bryozoa: 1 

i Bull. 173, U. 8. Geol. Surv., 1900, p. 231. 



Digitized by 



BABLY PALEOZOIC BRYOZOA OF THE BALTIC PROVINCES. 227 



This genus as defined by Eichwald is wholly unintelligible and was, until 1877, 
when Dybowski resurrected and redefined it, not recognized by paleontologists. 
Dybowski has not helped the matter by his effort, for his arrangement of the species 
is quite arbitrary, no two forms perhaps being strictly congeneric. 

The only observations of any value at all that have been published 
concerning the generic characters of Dianvlites are those by Dybowski 
and by Nicholson. Dybowski retained the genus for those monticuli- 
poroids in which the zoarium was massive or ramose, and consisted 
of large, thin-walled, tabulated zooecia in contact with each other 
on all sides. As expressed in DybowskTs generic synopsis, Dianvr 
lites would include all forms which have no "coenenchyma" (inter- 
stitial cells), but do not possess tabulae in the tubes, which, in addition, 
are comparatively large and thin walled. Although this limitation 
of the genus was a distinct advance upon any previous work, still 
such generic characters were of so little value that, according to 
present-day studies, Dybowski assigned representatives of at least 
four other genera to Dianvlites. Nicholson, in discussing the sub- 
genus Diplotrypa 1 calls attention to a possible identity between 
Diplotrypa and Dianvlites. However, he rejects the latter name 
entirely, first, because the generic diagnosis of Eichwald is unrecog- 
nizable, and, second, because the genus, as resurrected by Dybowski, 
is unmistakably not a natural group. 

The first species referred by Eichwald to Dianvlites was either D. 
detritus or D. fastigiatus, both of which were described on the same 
page. Later 2 he distinctly refers to D. detritus as the type species 
and gives good figures of both D. detritus and D. fastigiatus. The 
illustrations of these two forms are clearly of the same species, and 
their identity was recognized by Dybowski, who, however, figures 
and describes the species as D. fastigiatus. As I have not had the 
opportunity of consulting the original publication, and as Dybowski 
was probably able to do so, I have accepted the specific name /a*%i- 
atus for the genotype. Since both names apply to the same form, 
the matter is of little consequence. 

The external features of Dianvlites fastigiatus are so unique that a 
study of the internal structure is not necessary to determine the 
species. Indeed, the merest tyro could identify the species from 
Eichwald's figures, one of which shows clearly that the zooecia are 
completely isolated by mesopores. The occurrence of numerous 
mesopores is corroborated by thin sections, and yet Dybowski laid 
stress upon the absence of mesopores, or, in his words, the absence of 
coenenchyma, as a generic character. 

After studying specimens of Dianvlites fastigiatus from six Russian 
and Swedish localities, I find that this species, as well as a number of 

» Genus Monticulipora, 1881, p. 155. 

• Lethoa Roesica, vol. 1, I860, p. 487 v pi. 28, figs. 8, 0. 
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American and European forms, have characters in common which 
fully justify the recognition of a distinct genus. Although Dianu- 
lites could not hitherto be regarded as a valid genus, the name is still 
available, and I propose to retain it with the characters presented 
by the genotype D.fastigiatus. 

Generic diagnosis. — Zoarium massive, elongate, bluntly turbinate 
in the type species, solid and hemispheric in other forms; basal surface 
covered with an epitheca. As in most other monticuliporoids, 
maculae are present, either as groups of larger cells opening on a plane 
with the other zooecia, or as clusters of both large and small zooecia 
arising into monticules. Zooecia polygonal, thin-walled, separated 
by numerous mesopores as in the type species, or with mesopores few 
and, in some cases, practically absent. Acanthopores absent but 
numerous small granules may be observed on the zooecial walls at the 
surface and in thin tangential sections cutting the oldest part of the 
peripheral region. Walls of zooecia amalgamated and showing little 
structure beyond the granules just mentioned. In fractures the zo<b- 
cial tubes break unevenly across or through the walls instead of part- 
ing between them as in most associated Trepostomata. This style 
of rough fracture results in a vitreous or crystalline appearance which 
has been found most characteristic of this and related genera. Dia- 
phragms always present but varying in number in the different 
species. 

Genotype. — DianvMtes fastiffiatus Eichwald. Middle Ordovician of 
Russia and Sweden. 

Thin sections show a minute structure of the walls that is unlike 
all other bryozoan genera save NicholsoneBa. In vertical sections 
the otherwise structureless walls sometimes present an obscure 
lineation arranged vertically. Tangential sections show this lineation 
to be due to minute column-like granulose structures composed of 
darker calcite. In such a section, a wall with the structure well 
preserved will, therefore, be made up of alternating light and dark 
spots. This appearance has been observed in an American species, 
Monotrypa (fChaetetes) cumulate, from the Trenton group of Minne- 
sota. Ulrich noted its peculiarity of structure, but believed that it 
might be due to secondary causes, and therefore hesitated in referring 
the species to Chaetetes, with which genus the column-like structure 
in the walls seemed to ally it. With only a single species at hand, 
this hesitancy on his part was only, natural, but with numerous exam- 
ples of the four species here described in addition, and also their great 
differences in geologic and geographic occurrence, I am convinced that 
the peculiarities are structural and not due to preservation. Con- 
cerning the relation of Dianulites to Chaetetes, I am at present unable 
to discuss the subject further than to express the opinion that careful 
work on the latter genus will show it to be distinct, although possibly 
allied to the former. 
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In the above diagnosis I have endeavored to give all of the generic 
features, although it is recognized that some of these pertain equally 
well to other genera. The massive zoarium of thin-walled, angular 
zooecia, without acanthopores, occurs in a number of totally unre- 
lated genera, but these features, in connection with the peculiar 
glassy-like internal structure, and the occurrence of numerous small 
granules or tubular structure in the walls, form a combination of 
characters duplicated in part in only one other group, namely, the 
peculiar Ordovician genus Nicholsondla. This latter genus has al- 
ways been regarded as of uncertain affinities because of its unusual 
internal structure. Its zoaria vary from ramose or flattened branches 
to free or incrusting expansions externally much like other monticuli- 
poroids. However, the internal characters of species referred here 
have always seemed so obscure and ill-defined that, until recently, 
specimens of Nicholsondla have been regarded as habitually poorly 
preserved and invariably unsuited for careful microscopic examina- 
tion. Like Dianvlites, its tube walls are thin and in the mature zone, 
traversed longitudinally by minute tubules which appear at the sur- 
face and in tangential sections as granules. Acanthopores are absent, 
the distribution of tubules and mesopores is the same in the two, but, 
unlike Dianvlites, the mesopores in the mature zone of NichohoneUa 
become entirely closed by a perforated calcareous deposit which ob- 
scures the characters in this part of the zoarium most effectually. 

Compared with NicTvohoneUa, Dianvlites differs, therefore, mainly 
in its prevailingly massive zoarium, more simple zooecial structure, 
and in the absence of a calcareous deposit filling the mature portion of 
the mesopores. 

Hexaporite8 was the name given to a condition of Dianvlites petropo- 
litana and has no standing. Further remarks upon this name are 
given under the discussion of that species. 



Dianulitee fastigiatu8 Eichwald, Zool. Spec., vol. 1, 1829, p. 181; Lethsea Ros- 
trica, vol. 1, 1860, p. 488, pi. 28, fig. 9.— Dybowbki, Die Chaetetiden der Ost- 
baltischen Silur-Formataon, 1877, p. 20, pi. 1, figs. 1-3. 

Zoarium a turbinate mass with the lower end rounded or truncated, 
and the upper end, which alone bears the openings of the zooecia, flat 
or slightly concave. The sides and lower portion are covered with 
an epitheca, which, though sometimes smooth, is more often marked 
by concentric rings or lines of growth. An average example attains 
the size shown in figure 127 a, but inverted, cone-shaped specimens 
only a centimeter high have been observed. An entire zoarium is 
composed of numerous layers of zooecia arranged so evenly upon each 
other that there often is no break between the zooecial tubes of separate 
growths. Celluliferous surface smooth; maculae composed of larger 



DIANULITBS FASTIOIATUS EidmkL 



Plate 2, figs. 1-3; text figs. 127, 128. 
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zooecia and more numerous meso pores present at regular intervals 
but not conspicuous. The shape of the zoarium is well shown by 
Eichwald's figure here reproduced. 

Zooecia and mesopores often similar in shape and size, each with 
thin walls and polygonal apertures. The zooecial apertures, however, 
are usually more regularly polygonal and slightly larger than the 
mesopores which frequently are numerous enough to completely 
isolate neighboring zooecia. Another distinguishing character between 
the two at the surface is the frequent occurrence of covers on the 
mesopores, the last diaphragm in this case serving as a closure. True 




Fig. 127.— Dianulites pastigiatus. o, side view of a zoarium, showing the epitheca; 6, top ob 
celluuperous surface, enlarged; c, edge view of a broken fragment, enlarged, illustrating 
the uneven fracture; d, the type-specimen of dlanulttes detritus elchwald, natural see. 
"Calcaire a Orthoceratites," Reval (no. a), and Pulkowa (no. d), Baltic Russia. (Afteb 

ElCHWALD.) 

acanthopores absent, but the granular structure characteristic of the 
genus is well marked. 

The similarity of the zooecia and mesopores is equally great in thin 
sections. In vertical sections the wall structure of the two is the 
same and their diameter is frequently equal. There need be no 
difficulty in distinguishing the two, however, since diaphragms are 
practically absent in the zooecia but occur always in the mesopores at 
intervals varying from two to five times their own diameter. 

The differences between the zooecia and mesopores at the surface, 
mentioned above, hold in tangential sections, but here another means 
of distinguishing them is presented. The zooecial cavities being 
practically without diaphragms, are very frequently filled with clay, 
the dark color of which, in sections, is in contrast with the clear calcite 
filling the diaphragm-bearing mesopores, 
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The average zocecium is 0.35 mm. in diameter, but the large aper- 
tures of those in the maculae attain a size half again as great. Count- 
ing the intervening mesopores, three to four zocecia occur in 2 mm. 
The minute structure of the walls in both sections has been described 
under the diagnosis of the genus. The glassy aspect of the material 
composing the zoarium and the rough fracture of the tubes has also 




Fig. 128. — DlANUUTES fastigiatus. a, VERTICAL section, X9, with diaphragms in the mesopores 
only; b, part of the same section, X20, showing the wall structure; c, tangential section, X20, 

WITH THE ZOCECIA SHADED TO DISTINGUISH THEM FROM THE MESOPORES; rf, ANOTHER PART OF THE SAME 
SECTION, X40, ILLUSTRATING THE MICROSCOPIC STRUCTURE OF THE WALLS. ECHTNOSPHERITES LIME- 
STONE (CI), DUBOVTKI, ON THE WOLCHOW RlVER, GOVERNMENT OF ST. PETERSBURG. 

been noted and is particularly evident in D. fastigiatus. The walls of 
both zooecia and mesopores are gently undulating. 

Dybowski's figures of the internal structure (pi. 2, figs. 1-3), 
although probably derived in part from thin sections of the species, 
are misleading in that he considered all of the subequal apertures to 
be zocecia. The tabulation shown in figure 3 is undoubtedly taken 
from a section of another species, but the minute structure of the 
walls, as indicated in figure 1, is correct. 

Compared with other members of the genus, the turbinate shape of 
the zoarium and the numerous large mesopores are alone sufficient to 
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distinguish the present form. Massive bryozoans of other genera 
in the Russian Ordovician lack the vitreous substance and rough 
fracture of D.fagtigiatiis, and therefore will not be confused. 

Occurrence. — The specimens in the collections of the United States 
National Museum were derived from the Echinospherites limestone 
(Cl) at Duboviki, on the Wolchow River, Eatlino and Gastilizy, 
and in the Glauconite limestone (B2) at Pulkowa and Pawlovsk in 
the government of St. Petersburg, and from the Chasmops limestone, 
south of Bodahamn, island of Oeland, Sweden. The additional 
localities, Erras, Reval, and Baltischport, are recorded by Dybowski. 

Plesiotypes.—C&t. Nos. 57334 to 57338, U.S.N.M. 

Thin sections of the figured specimen from Duboviki, and speci- 
mens from the Chasmops limestone, Oeland, are in the collections 
of the British Museum. 

DIANUUTBS PETROPOLITANA DybowtkL 

Plate 2, figB. 4-6a; plate 10, figB. 7-11; text figs. 129-132. 

Dianulites petropolitana Dybowski, Die Chaetetiden der Oatbaltischen Silur- 

Formation, 1877, p. 24, pi. 1, figB. 4 and 5. 
Hexaporites Pander, Beitr. zur Geogn. d. ruse. Reiches., 1830, p. 106, pi. 1, fig. 

5; pi. 28, fig. 8. 

Hexaporites fungiformis. Leuchtenberg in Eichwald Geognoeie de Ruse., 1846, 
p. 370.— Eichwald, Lethcea Roesica, vol. 1, 1860, p. 478. 

Dianulites petropolitanus var. hexaporites Dybowski, Die Chaetetiden der Ost- 
baltischen Silur-Formation, 1877, p. 30, pi. 1, figB. 6, 6a. 

Monotrypa (Chxtetest) cumulata Ulrich, Geol. and Nat. Hist. Surv. Minnesota, 
vol. 3, pt. 1, 1893, p. 307, pi. 27, figB. 26, 27. 

The following may be included, at least in part, in the present 



Millepora hemispherical (part) Eichwald, Inter ingrica et de trilob. observat., 
1825, p. 21. 

Favosites petropolitanus Pander, Beitr. zur Geogn. d. russ. Reiches., 1830, p. 
105, pi. 1, figs. 7-11. 

Favosites hemisphericum Kutorga, Beitr. zur Paleontologie und Geogn. Dor- 
pats, 1837, p. 40, pi. 9, fig. 3. 

Calamopora fibrosa Eichwald, Silur. syst. in Ehstl., 1840, p. 197. 

Chxtetes petropolitanus Lonsdale, in Murchison, Verneuil, and Keyserling, Rus- 
sia and Ural, vol. 1, 1845, p. 596, pi. A, fig. 10. — Keyserling, Reise in d. 
Petschoraland, 1846, p. 180.— D'Orbigny, Prodr. de Pal., vol. 1, 1850, p. 
25. — Edwards and Haime, Mon. des Pol. foss., 1852, p. 263. 

Monticulipora petropolitana Edwards and Haime, Brit. Foss. Cor., 1854, p. 264. — 
Schmidt, Archiv fur Naturk. Liv., Ehst. u. Kurlands, vol. 2, ser. 1, 1858, 
p 4 228. 

Not Diplotrypa petropolitana Nicholson. 

Hemispheric bryozoans from the Paleozoic rocks of many parts of 
the world have been described and frequently cited in the literature 
under the specific name of petropolitana because of the belief that 
they were identical with Pander's FaAxmtes petropolitanus. To-day 



species: 
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the confusion that this has caused is so great that in most cases it is 
best to disregard such references altogether. In the above list but 
a single reference to petropolitana is of undoubted value, and only the 
work of those authors who might have included the species here 
described as Dianulites petropolitana is cited. More than a dozen of 




FlG. 129.— DlANULITES PETROPOLITANA. a, THE TYPICAL POEM OP THE SPECIES AS SEEN IN TANGENTIAL 
SECTION, X20; 6, VERTICAL SECTION, X8, SHOWING DISTRIBUTION OP DIAPHRAGMS/ C, SEVERAL TUBES 
OF THE SAME, X20, WITH THE MINUTE STRUCTURE MORE CLEAELY EXHIBITED. OLAUCONRE LIMESTONE 
(B2), DUBOVTKI, GOVERNMENT OP ST. PETERSBURG. 

the Russian Ordovician trepostomatous bryozoans have the zoarial 
shape of this species, so, without a knowledge of the minute structure, 
it is obviously impossible to determine which particular one Pander, or 
any of the other authors except Dybowski, had in mind. Indeed, it 
is most probable that they included a number of distinct species in 
their descriptions. 
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As stated under the discussion of Diplotrypa, Nicholson described 
and illustrated the minute structure of hemispheric specimens from 
the Chasmops limestone of Sweden as Diplotrypa petropolitana, in the 
belief that they were identical with Pander's Favorites petropolitanus. 
Dybowski's conception of Pander's species, published several years 
previously, was totally different. In fact, the two are now known to 
belong not only to different genera but also to distinct families. 
Since both Nicholson's Diplotrypa petropolitana and Dybowski's 
Dianulites petropolitana are sufficiently figured and described to 




Fig. 130.— Dian ulites petropolitana. a, tangential hection of the form "hexaporites," X20, 

"WITH THE USUAL NUMBER OF MESOPORES; b, SMALL PORTION OF THE SAME, X35, SHOWING GRANULES; 
C SEVERAL ZOGECXA OF A TANGENTIAL SECTION, X35, IN WHICH CRYSTALLIZATION HAS PARTLY DESTROYED 
THE STRUCTURE; d, VERTICAL SECTION, X8, PASSING THROUGH A MACULA. GLAUCONITE LIMESTONE 
(B2), TSWOS, ON THE WOLCHOW RlVER, GOVERNMENT OF ST. PETERSBURG. 



prevent any doubt regarding them, I have recognized this specific 
name as a distinct species under each genus, without regard to the 
fact that each author thought he was redefining Pander's species. 

My study of a large collection of Russian and Swedish hemispheric 
forms, and of Dybowski's description and illustrations, has convinced 
me that he had in mind a very common massive species with thin- 
walled, polygonal zooecia, few mesopores, diaphragms a tube diam- 
eter or more apart, and, finally, the wall structure of Dianulites 
fastigia&us. The fact that he regarded Pander's Hexaporites, or, as 
Von Leuchtenberg named it, Hexaporites fungiformis, as a variety of 
D. petropolitana , is further evidence to me of the correctness of this 
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identification. Variety Tiexaporites, from its description and illus- 
trations, and from numerous specimens before me, refers, so far as 
my knowledge goes, to only one bryozoan — a form of Dianulites 
petropolitana in which the macules with their surrounding zooecia 
form polygonal areas bounded by thin crests or walls of mesopores 
(see pi. 10, figs, 10, 11), Such an occurrence is not restricted to 
this genus, since the same polygonal areas are formed on specimens 




Fig. 131.— Dianulites fbtbofouiana. a and 6. side and basal views or the variety in the Wesen- 

BEBO LIMESTONE; e AND d, TANGENTIAL SECTION, X20, AND WALL STRUCTURE Or SAME MUCH ENLARGED, 
SHOWING IDENTITY WITH THE TYPICAL FORM OF THE SPECIES; € AND /, VERTICAL SECTION, X9 AND X», 
WITH FEWER DIAPHRAGMS THAN USUAL. WESENBEBG LIMESTONE (E), WBSENBERG, ESTHONIA. 

of SteUipora and CansteOaria, but the present species is the only 
Dianulites in which they have been observed. As shown in plate 10, 
figure 11, the same specimen may present the characters of both the 
species and the so-called variety. The latter is, therefore, placed in 
synonymy, as is also the name HezaporUes, which, moreover, was 
never described as a generic name. 

On account of the complicated history and rather curious varia- 
tion of Dianulites petropolitana, the species has been illustrated in 
some detail. Comparison of figure 130 with figure 132 shows essen- 

92602°— Bull. 77—11 17 
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tially the same structure in the American form Monotrypa cumulaia, 
and its identity with D. petropolitana is further evidenced by direct 
comparison of specimens of the two. 

Dianvlites petropolitana may be defined briefly as follows: 
Zoarium massive, usually hemispheric with a slightly concave, 
epithecated base, and about 2.5 cm. wide, but ranging from this to 
large expansions 10 or more cm. across. Some specimens are of irreg- 
ular shape but almost always show their origin from the usual hemi- 
spheric forms. Celluliferous side usually smooth, but sometimes 
divided into polygonal, usually hexagonal, areas bounded by crest- 
like elevations formed of mesopores. At the center of these areas is a 
similarly elevated cluster of mesopores forming the macula. Zocecia 
thin-walled, polygonal, averaging four in 2 mm. Mesopores few, 



b a 




Fig. 132.— Dianuutbs petropolitana. Ulsich's views or Monotrypa (Chaetetks) cumulaia, intro- 
duced FOR COMPARISON. Q AND C, TANGENTIAL SECTION, X9, AND A 8MALL PORTION, X35, SHOWING 

wall 8tructure; b, vertical section, x9. lower part op the trenton limestone, goodhue 
County, Minnesota. 

restricted usually to the macula and to the edges of the polygonal 
areas noted above. Acanthopores absent. Diaphragms placed at 
irregular intervals in the zooecial tubes but usually at distances vary- 
ing between one and two tube diameters. In the mesopores three 
diaphragms occur in a distance of their own diameter. Walls exhib- 
iting the minute granules seen in the typical species of DianulUes. 

In figure 129 a the usual structure seen in thin sections is illustrated, 
although it is difficult to give in a drawing a correct impression of the 
peculiar granular wall structure. In these figures it will be noted 
that mesopores are almost entirely absent. 

Figure 130 represents thin sections of a specimen with more abun- 
dant mesopores, in fact, this specimen showed the hexagonal areas 
of Dybowski's variety TiexaporUes. Aside from the mesopores, the 
structure is exactly the same as shown in the preceding figure. 

Specimens from the Wesenberg limestone differ only in having 
fewer diaphragms as shown in figure 131. In figure 132, Ulrich's 
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illustrations of the Minnesota species Monotrypa cumulate, are given 
for comparison. 

Occurrence. — An extremely abundant species in probably all the 
formations ranging from the Glauconite limestone (B2) to the Wesen- 
berg limestone (E). The collections of the United States National 
Museum contain specimens from the Glauconite limestone (B2) at 
Tswos, on the Wolchow River, Duboviki, Gornaja Scheldicha, and 
Pawlovsk, government of St. Petersburg; from the Orthoceras lime- 
stone (B3) at Reval, Malla, and Port Kunda, Esthonia, and Paw- 
lovsk, government of St. Petersburg; from, the Echinospherites lime- 
stone (Cl) at Luggenhusen, Katlino, 4 miles east of Reval, and 
Duboviki; and from the Wesenberg limestone (E) at Wesenberg. 
Dybowski mentions a number of other localities, such as Euckers 
and Jewe, which have afforded specimens. The American form was 
found in the Lower Trenton limestone, Goodhue County, Minnesota, 
and at Ottawa, Canada. 

Plesiotypes.—Cht. Nos. 26906, 57339 to 57350, U.S.N.M. 

Represented in British Museum by specimens from various locali- 
ties in Russia and from the island of Oeland. 

DIA2TOUTBS GRAHDIS, new specie*. 

Text fig. 133. 

Zoarium massive, regularly hemispheric, consisting of numerous 
superposed layers of zooecia. The type-specimen is 6 cm. in diam- 
eter and about 3 cm. high. The base as usual in such forms is 
slightly concave and is covered with a concentrically wrinkled 
epitheca; upper surface celluliferous and smooth. The zooecia are 
large, exceptionally thin-walled, polygonal, with distinct clusters of 
larger size than the average at intervals of about 6 mm.; two to 
three zooecia in 2 mm., one of the average size being 0.8 mm. in 
diameter, while those forming the maculae are frequently over a 
millimeter wide. Mesopores and acanthopores absent. On the 
best preserved portions of the surface exceptionally small granules 
may be observed on the zocecial walls. These appear to better 
advantage in tangential sections, although even here, on account 
of the great tenuity of the zooBcial walls, they seldom are as dis- 
tinctly marked as I have shown them in figure 133 e. Vertical 
sections show thin, slightly crenulated walls with three or more 
diaphragms in a tube diameter in the mature zone. Figure 133 d 
illustrates the occurrence of several superposed zooecial layers, each 
with its short, immature zone and a longer mature portion with 
numerous diaphragms. 

The hemispheric zoarium, thin walls, and exceptionally large 
zooecia are sufficient to distinguish this from all similarly growing 
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species. The minutely granulose wall structure determines the 
generic position, although the granules are seldom clearly exhibited. 
Dianidite* petropolitana has a similar zoarium but its zooecia- are a 
third of a diameter less in size. 




Fig. 133.— Dianuutes qrandis. a, the type-specimsn, two-thuds natural size, in side view; b t 

VIEW SHOWING SIMPLICITY OF STRUCTURE SEEN IN THE ORDINARY TANGENTIAL SECTION, X8; C, PORTION 
OF THE SAME, X20. WITH THE GRANULES PLAINLY EXHIBITED ON THE WALLS OF A FEW KXECU; d, TABU- 
LATION IN VERTICAL SECTION, X8, CUTHNO FOUR LAYERS OF SCKEOA; t, SEVERAL TUBES OF A SINGIE 
LAYER, X20, EXHIBITING THE TYPICAL DISTRIBUTION OF DIAPHRAGMS. LYCXHOLM LIMESTONE (Fl), 
PlERSAL, ESTHONIA. 

Occurrence. — Apparently rare in the Lyckholm limestone (Fl) at 
Piersal, Esthonia. 

Holotype.—Ca,t. No. 57351, U.S.N.M. 

British Museum, thin sections and portion of the tj r pe-epecimen 
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DIANULITES COLLIFERA, new specie*. 

Text fig. 134. 

The internal structure of this species is quite similar to that of 
Dianvlites petropolitana. Externally there is no difficulty in sepa- 
rating the low hemispheric zoarium of the present form with its 
nodulated surface (fig. 134 a and b) from the smooth, dome-shaped 




Fig. 134. — Dianuutes colljrra. a and b, side and front views of the tyfi-sfeomkn, natural 
abb; c, surface, X9, with distinct granules along the walls; d, THE usual aspect presented 

IN TANGENTIAL SECTIONS, X20; €, VERTICAL SECTION OF SEVERAL TUBES, X20; /, A ZOOCCtUM, X35, IN A 
TANGENTIAL SECTION WITH THE CHARACTERISTIC WALL STRUCTURE. LYCKHOLM LIMESTONE (Fl), 

K betel, island op Dago. 



masses of the former. The zooecia of D. coUifera are thin wailed, 
and show the characteristic granules of Dianvlites exceptionally 
well, both at the surface and in thin sections. Five zocecia occur 
in 3 mm.; mesopores usually few but sometimes numerous enough 
to average one to a zocrcium. True acanthopores wanting. Tabulro 
at intervals varying from one and a half to two tube diameters apart. 
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The nodulated surface of the zoarium and conspicuous granulated 
zocBcial walls are the most obvious characters which may be employed 
in distinguishing this species. The similarity in internal structure 
to D. petropolitana has been mentioned, and it is possible that larger 
collections will prove the present species to be more closely related 
than now recognized. 

Occurrence. — Apparently rare in the Lyckholm limestone (Fl) at 
Kertel, island of Dago. 

Hohtype.— Cat. No. 57352, U.S.N.M. 

British Museum, thin sections of the type-specimen. 



In this family the amalgamate nature of the zooecial walls is most 
marked, in fact so much so that adjoining walls usually appear 
as completely fused together. Although the family is well repre- 
sented in Ordovician strata, species with the most completely amal- 
gamated walls, such as in BatostomeUa and Stenopora } are restricted 
to later Paleozoic rocks. Of the genera discussed in this work, 
Byihopora, Lioclemetta, and Lioclema are typical Batostomellidse. 
Eichwald's Orbipora is referred to the family on account of its fused 
walls, while the new genus Esthoniopora is considered as a primitive 
type of Stenopora. Eridotrypa, although probably best placed in 
the family, is a somewhat aberrant genus having relations with the 
H. similis section of Homotrypa. 

Genus BYTHOPORA Miller and Dyer. 

Byihopora Miller and Dyer, Contr. to Pal., No. 2, 1878, p. 6.— Miller, North 
Amer. Geol. and Pal., 1889, p. 295.— Ulrich, Geol. Surv. Illinois, vol. 8, 
1890, p. 376; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
263; Zittel's Textbook of Paleontology, (Eng. ed.), 1896, p. 277.— Simpson, 
Fourteenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 551. — Nickles and Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 32.— 
Grabau, Bull. Buffalo Soc. Nat. Sci., vol. 7, 1901, p. 166. — BassLER, Bull. 
292, U. S. Geol. Surv.,, 1906, p. 29.— Cumingb, Thirty-second Ann. Rep. 
Dep. Geol. Nat. Res. Indiana, 1907, p. 741.— Hennig, Archiv fur Zool., 
vol. 4, No. 10, 1908, p. 44. 

Species of Byihopora are uncommon in American Middle Ordo- 
vician strata and seem equally scarce in Russia, the following B. sub- 
gracilis being the only one so far discovered in the rocks of the lat- 
ter country. The zoarium in Bythopora consists of slender branches 
with small, oblique zooecial apertures narrowing above. The zooe- 
cial interspaces are generally thick and are channeled. Meeopores 
and diaphragms are few or wanting and acanthopores are never 
numerous. At the surface the channeled interspaces and elongate 
aperture are characteristic. 

Genotype. — Bythopora fruticosa Miller and Dyer. Upper Ordo- 
vician (Maysville) of the Ohio Valley. 



Family BATOSTOMELLIDiE Ulrich. 
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BYTHOPORA SUBORACILIS (UWch). 
Text figs. 135, 136. 

Homotrypcllat subgracilis Ulbich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 230, pi. 26, figs. 10-16. 

The author of this species referred it doubtfully to H&motrypeUa 
because the preservation of the internal structure was such that the 
cystiphragms were thought to have been destroyed. Better pre- 




flq. 135.— bythopora bubo r actus. c, an ordinary fragment, natural size; b, surface of speci- 
men, x9; c, tangential section of a poorly preserved fragment, x18; d, vertical section, x18. 
Rbtnidictya bed of Black River (Decorah) shales, St. Paul, Minnesota. (After Ulrich.) 

served examples from the type locality have shown that cystiphragms 
are entirely wanting and -that generically the species differs in no 
way from the other large forms of Bythopora. The identification of 
this species in the Russian strata is based upon several well-pre- 
served specimens, agreeing in 
all respects with the typical 
Minnesota examples. 

The zoarium of Bythopora 
subgracilis is of small, ramose, 
subcylindrical, smooth 
branches 2 to 4 mm. in diam- 
eter. The zooecial apertures 
are oblique or long drawn 
out in young examples and 
more direct in older forms, 
eight in 2 mm. In the early 
stages acanthopores are few, 
but as the apertures become direct numerous small acanthopores are 
developed. Mesopores are about as numerous as the zooecia, which 
they often resemble so closely that it is difficult to distinguish them. 
Diaphragms are entirely wanting, as shown in the vertical sections 
figured herewith. 




Fig. 136.— Bythopora subgracilis. a and b, tangen- 
tial and vertical sections, X20, or A well- 
preserved Russian example. Wassalem beds 

(D3), UXNORM, ESTHONIA. 
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The narrow, smooth zooecia, usually with long drawn-out zooecial 
apertures separated by similarly shaped mesopore spaces and the 
absence of diaphragms, will serve to distinguish this species from 
associated small, ramose Tropostomata. The characters of speci- 
mens from Minnesota are shown in figure 135, while the identity of 
the Russian examples is apparent from the internal structure illus- 
trated in figure 136. 

Occurrence. — Not uncommon in the Rhinidictya bed of the Black 
River (Decorah) shales of Minnesota. Less common in the Was- 
salem beds (D3) at Uxnorm, Esthonia. 

Plesiotype — Cat. No. 57314, U.S.N.M. 

Specimens and thin sections from Uxnorm in the collections of 
the British Museum. 



Batostomella (part) Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 375, 432. 

Eridotrypa Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 
264. — Nioklbs and Bassleb, Bull. 173, U. S. Geol. Surv., 1900, p. 32 — 
Babbler, Bull. 292, U. S. Geol. Surv., 1906, p. 29.— Cumings, Thirty-second 
Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, p. 746.— Hennig, Archiv fur 
Zool., vol. 4, No. 21, 1908, p. 36. 

Zoarium ramose, branches slender; zooecia more or less oblique, 
thick-walled, and intersected by diaphragms, which are most numer- 
ous and most closely set in the earlier portion of the short, mature 
region; mesopores sometimes numerous, sometimes few, with closely 
set diaphragms; acanthopores small, few, or wanting. 

Genotype. — Eridotrypa mutabUis Ulrich. * Middle Ordovician (Black 
River) of the Mississippi Valley. 

All of the American Black River species of Eridotrypa are repre- 
sented in the several formations of division D, and in the Wesenberg 
limestone. 



Cladopora zdilis Eichwald, Bull. Soc. Nat. Moscou, No. 4, 1855, p. 457; Lethsea 

Rossica, vol. 1, 1860, p. 404, pi. 24, figs. 12, 13. 
Monticulipora sedilis Dtbowski, Die Chcetetiden Ostbaltischen Silur-Formation, 

1877, p. 98, pi. 3, figs. 5, 5a. 
Eridotrypa mutabUis Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 265, pi. 26, figs. 20-32. 

The Wesenberg beds of the Russian Baltic provinces contain 
abundant specimens of the bryozoan well figured by Eichwald as 
Cfladopora sedilis. The same species occurs less abundantly in the 
different divisions of formation D. Upon comparison these speci- 
mens are found to be identical with a very common, wide-spread 
American species, Eridotrypa mutabilis Ulrich, occurring in the 
Black River and lower Trenton strata. Dybowski has given good 



Genus ERIDOTRYPA Ulrich. 



ERIDOTRYPA JKDILIS (Bkhwild). 



Plate 4, figs. 5, 5a; text figs. 137, 138. 
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although somewhat diagrammatic views of the internal structure of 
EichwakTs species (pi. 4, fig. 5), and these, in connection with the 
original figures, are sufficient for purposes of identification. As usual 
in this genus, and as indicated in the name applied to the American 
form, the surface characters particularly are somewhat variable. 
This variation is mainly dependent upon age. Thus, in Eichwald's 
figure (fig. 137), the two fragments are of young zoaria in which the 
zooecia are elongate and separated by similarly elongated, shallow 
mesopore spaces. The other extreme, that of old age, is shown in 
Ulrich's illustration (fig., 138 b). The internal characters are most 
constant and will serve whenever doubt is raised. 

Ulrich has given a detailed description, from which the following 
notes are derived : 

Zoarium of ramose branches 2 to 6 mm. in diameter, the younger 
examples slender and nearly cylindrical, the old ones more or less 




Fig. 137.— Eridoteypa xdujb. Copies of Eichwald's figures of Cladopora mviub. a and c, two 

FRAGMENTS OF THE NATURAL SIZE; b AND d, ENLARGEMENTS OF THE SAME SPECIMENS. WSSENBERG 
LIMESTONE (E), WSSENBERG, ESTHONIA. 

irregular. Zooecial apertures variable, the changes due chiefly to age, 
always oblique, the degree decreasing with age; walls thick, generally 
ridge-shaped, and highest posteriorly, sloping gradually down into the 
apertures. In young examples, also in old ones on which a new layer 
of zooecial tubes was formed, the apertures may be exceedingly oblique 
and drawn out anteriorly. With age they became gradually more 
direct. The arrangement of the apertures is always more or less 
irregular, some of the short rows having six, others seven, and occa- 
sionally eight, in 2 mm. Small maculae, either pitted or irregularly 
sculptured, commonly present in the older examples. In others the 
maculae are represented by clusters of zooecia which, though a little 
larger than the average, are distinguished from them chiefly by the 
greater thickness of the interspaces. The mesopores too are most 
variable, sometimes appearing to be wanting over large portions of 
the surface and at other times twice as numerous as the zooecia. 
As a rule, however, they are few, appearing at the surface as occa- 
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sional shallow depressions between the zooecial apertures. True 
acanthopores probably wanting, but small knots at the angles of 
junction may be noticed. 

Eridotrypa sedUis may be distinguished from associated ramose 
bryozoans by its slender, cylindrical, infrequently dividing, smooth 
branches, with more or less oblique apertures and thick walls or inter- 
apertural spaces. 

Occurrence. — Very abundant in the Wesenberg beds (E) at Wesen- 
berg (Cat. No. 44827, U.S.N.M.). Less common in the Jewe lime- 



Fio. 138.— Eridotrypa mdujs. Copies or Ulrica's figures of Eridotrypa mutabilis. a, specimen 
or average sbb; b, surface of another example, x18, exhtbitino a macula and neighboring 
kxecia; c, tangential sections, x18, representing the mature condition; d, a zooeoum op the 
same section, x50; €, vertical section, x18, of a mature example with an incrusting later 
of zooeoa growing in the opposite direction. lower part of trenton limestone, goodhue 
County, Minnesota. 

stone (Dl), Baron Toll's estate (Cat. No. 57316, U.S.N.M.); in the 
Kegel limestone (D2), at Kegel (Cat. No. 57317, U.S.N.M.); and in 
the Wassalem beds (D3), at Uxnorm, Esthonia (Cat. No. 57315, 
U.S.N.M.). In America the species is abundant in Black River and 
Trenton strata at localities too numerous to mention. The speci- 
mens figured by Eichwald and Dybowski were derived from the 
Wesenberg beds at Wesenberg, while Ulrich's type-specimen came 
from the lower Trenton shales at Cannon Falls, Minnesota. 

British Museum, three specimens and one thin section from Rus- 
sian localities. 
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BRIDOTRTPA JBDILIS MINOR (UWch). 
Text fig. 139. 

Eridotrypa mxttabilis var. minor Ulrich, Geol. and Nat. Hist. Surv. Minnesota, 
vol. 3, pt. 1, 1893, p. 266, pi. 26, figs. 20, 21, 29, 30. 

This varietal name was proposed for specimens differing from the 
more common form mainly in their internal structure. These differ- 
ences, quoting from Ulrich, are as follows: 

First, the central tubes are unusually large and their walls more wavy than in 
typical mutabiLis; second, the tubes altogether seem to have been developed more 
regularly, and their width in the peripheral region somewhat less; and third, dia- 
phragms are wanting throughout the greater part of the axial region. Under ordinary 




Fiq. 139.— Eridotrypa jcdilis knob. Copied from Ulbich's riouais of Eeidotrypa mutabilis 

MINOR, a, b, AND C, THREE AYERAOE FRAGMENTS; d, SURFACE OF A FRAGMENT, X9j C, TANGENTIAL 
SECTION, X 18; /, VERTICAL SECTION, X18. LOWER FART OF TRENTON LIMESTONE, NEAR CANNON FALLS, 

Minnesota. 



circumstances these differences would be considered as of specific value, but in this 
instance, knowing the extreme variability of the species, I can not credit them with 
more than subordinate importance. 

Occurrence. — Variety minor is known only from the lowest Trenton 
at Cannon Falls, Minnesota, and from the Wesenberg limestone (E) 
at Wesenberg (Cat. No. 57318, U.S.N.M.). 

British Museum, represented by specimens from American locali- 
ties. 

BRIDOTRTPA EUGUA Ulrich. 
Text fig. 140. 

Eridotrypa cxigua Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 266, pL 26, figs. 17, 18. 

Original description. — Zoarium small, branches very slender, several hundred frag- 
ments varying in diameter from 0.6 to 1.0 mm. ; bifurcations apparently remote. Some 
of the fragments are pointed at the lower end, indicating a free condition of the zoa- 
rium, or an articulation like that of Escharopora. The eastern form of the species is 
usually a little stronger than the average of the Minnesota types, the specimens 
seen from Vermont and New York being mostly 1.0 mm. or a little more in diameter. 
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FlQ. 140— Eridotbypa kxigua. a, GROUP of 

FRAGMENTS, NATURAL BBS; b AND €, TWO OF 
THEM, X9. NeMATOPORA BED OF THE LOWER 

Trenton limestone, near Cannon Falls, 
Minnesota. (After Ulrich.) 



Considering the small size of the branches, the zooecia are large. Their apertures are 
oblique, but not excessively so, subequal, and arranged in both longitudinal and 
diagonal series, the former with eight in 3 mm., predominating in the small speci- 
mens, and the latter in the larger. At 
the lower end of each aperture the wall 
is usually raised into a spine-like promi- 
nence. In vertical sections the greater 
part of the branch is seen to consist of 
comparatively large and nearly or quite 
vertical tubes, intersected here and there 
by a diaphragm. The peripheral region 
is exceedingly short and abrupt. 

Occurrence. — This neat little 
species is very abundant in the 
Nematopora bed of the Lower 
Trenton at Cannon Falls, Minne- 
sota; it also occurs in the lower 
part of the Trenton limestone at 
Trenton Falls, New York, and Chimney Point, Vermont, The spe- 
cies is represented in the Russian collections by a number of exam- 
ples from the Jewe limestone (Dl), Baron Toll's estate, near Jewe 
(Cat. No. 57219, U.S.N.M.). 

British Museum, one specimen from Jewe limestone, Baron Toll's 
estate. 

Genus LIOCLEMA Ulrich. 

Leioclema Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, pp. 141, 154. — 

Miller, North Amer. Geol. and Pal., 1889, p. 310. — Ulrich, Geol. Surv. 

Illinois, vol. 8, 1890, pp. 376, 426. 
IAoclema, Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 33.— 

Ulrich and Bassler, Smiths. Misc. Coll., vol. 47, 1904, p. 38.— Bassler, 

Bull. 292, U. S. Geol. Surv., 1906, p. 32. 

This genus has its best representation in the Devonian, although 
a fair number of species is known from both Silurian and Mississippian 
deposits. Hitherto the oldest known species has been IAoclema 
wilmingtoriensis Ulrich, from the earliest Silurian (Richmond) forma- 
tion of Illinois. The following new species gives a greater antiquity 
for the genus, although it occurs in the same faunal region as the 
Richmond form. 

The form of growth in IAoclema varies from the incrusting through 
the explanate and solid massive to the ramose. The batostomelloid 
character of the fused walls is less evident in this genus, particularly 
in the earlier forms, such as the one described below. The numerous 
acanthopores inflecting the zooecia and the isolation of the sparsely 
tabulated zooecia by closely tabulated, angular, thin-walled mesopores 
are other characters which will aid in the recognition of the genus. 

Genotype. — CaUopora punctata Hall. Mississippian (Keokuk and 
Warsaw) strata of the Mississippi Valley. 
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LZOCLBMA VBTUSTUM, 



lp6Cl0B. 



Text fig. 141. 



Zoarium consisting of small, irregular patches, less than 0.5 mm. 
in thickness, growing upon foreign objects. The type-specimen, 
from which the figured thin sections were prepared, is incrusting 
an Orihocera8, while the example shown in figure 141 a, is growing 
upon the cystid Echinospherites. The surface is conspicuously 
smooth and shows no distinctly marked clusters of larger zooecia 
or mesopores. The zooecial apertures are quite small and somewhat 
elongate, averaging 0.3 mm. in their longer diameter, with four to 
five in 2 mm.; small acanthopores, in number about three to a 



FlO. 141. — LlOCLEMA VBTUSTUM. O, A ZOARIUM, NATURAL SIZE, INCRUSTING AN ECHINOSPHERITE8; b, 
TANGENTIAL SECTION, X20, SHOWING THE USUAL ARRANGEMENT OF ZOGZCIA AND ACANTHOPORES; C, POR- 
TION OP THE SAME, X35, WITH THE SIMPLICITY OF WALL STRUCTURE MORE EVIDENT; d, VERTICAL SECTION, 
X30, EXHIBITING TENUITY OF ZOARIUM. KUCKERS SHALE (C2), REVAL AND BARON TOLL'S ESTATE, 
ESTHONIA. 

zocecium, indent the cavity and cause the petaloid shape of the aper- 
ture. Mesopores angular and numerous enough to isolate the zooecia; 
walls of both kinds of cells thin. 

Vertical sections are difficult to secure on account of the thin 
zoarium, but all of the structure exhibited in several of these is 
illustrated in figure 141 d. The absence of diaphragms in the 
zooecia and their abundance in the numerous mesopores are the most 
noteworthy features. The appearance in tangential sections is 
practically the same as in views of the surface. 

The delicate incrusting zoarium and the small, petaloid zooecia, 
isolated by thin-walled, angular mesopores, are so different from other 
Ordovician bryozoans that comparisons are unnecessary. 

Occurrence. — Apparently not uncommon in the Kuckers shale 
(C 2), Baron TolFs estate, near Jewe, and in the same rocks at Reval, 
Esthonia. 



d 





Holotype— Cat. No. 57320, U.S.N.M. 
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UOCLEMA SPLTfEUM, new spades. 

Text fig. 142. 

Zoarium of small, rounded, branching stems, 6 to 7 mm. in diame- 
ter. Surface without monticules or conspicuous maculae, but much 
roughened by unusually large acanthopores. Zooecia polygonal, 
direct, thin-walled, of average size, about 0.4 mm. in diameter, almost 
always separated from each other by large, angular mesopores. 
About three zooecia in 2 mm. The maculae are discernible, usually 




Fig. 142.— Lioclema spineum. a, tangential section, X9 y showing relations or zoqsoa, mesopores, 

AND ACANTHOPORES; b, THE DETAILED STRUCTURE OF AN ACANTHOPORE, X40; C, PORTION OF A TANGEN- 
TIAL SECTION, X20, WITH THE MESOPORES SHADED; d, VERTICAL SECTION, X20. ORTHOCERAS LIMESTONE 
(B3), ISLAND OF ROGO, ESTHONIA. 



only in thin sections, by the presence of more numerous mesopores 
and slightly larger zooecia. Mesopores thin-walled, often larger than 
the zooecia but differing from them in haying fewer sides. Moreover, 
the mesopores are frequently closed by the outermost of the num- 
erous diaphragms crossing their tubes. Acanthopores very large 
and bluntly rounded, often equaling a zooecium in diameter. 

The relative size and arrangement of the zooecia, mesopores, and 
acanthopores are well shown in tangential sections. Here the zooecia 
are seen to be more regularly polygonal than the mesopores and to 
> slightly thicker walls. The irregularity in shape and frequent 
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large size of the mesopores is evident in figures 142 ghc. The acan- 
thopore is so large that its minute structure is very clear. Sections 
cutting across the acanthopore show a rounded structure of concen- 
tric rings with a central clear space. In vertical sections the con- 
centric rings are seen to be the cut edges of cones of tissue arranged 
upon each other. Each of these cones has its apex truncated, and, as 
a result, a tube passes through .the midlength of the acanthopore. 
In tangential section this tube is represented by the central clear 
space. Diaphragms are rather frequent in the immature zone of the 
zocecia but few in the mature region. The mesopores are rather 
closely tabulated throughout. 

The exceptionally large acanthopores will distinguish this from 
all other ramose bryozoans. Lioclemella dava has a somewhat 
similar zocecial structure, but has smaller and more numerous 
acanthopores as well as a different growth habit. 

Occurrence. — Not uncommon in the Orthoceras limestone (B3) on 
the island of Rogo, near Baltischport (Cat. No. 57322, U.S.N.M.); 
in the Echinospherites limestone (Cl), 4 miles east of Reval (Cat. 
No. 57323, U.S.N.M.); and in the Kuckers shale (C2), Baron Toll's 
estate, near Jewe (Cat. No. 57324, U.S.N.M.), Esthonia. Rare in 
the Chasmops limestone, south of Bodahamn, island of Oeland. 

Holotype.— Cut. No. 57322, U.S.N.M. 

British Museum, thin sections of the type-specimen, and specimens 
from other localities in Russia. 



Lioclemella Foerste, Geol. Surv. Ohio, vol. 7, 1895, p. 600. — NicKLEsand Bassleb 
Bull. 173, U. S. Geol. Surv., 1900, p. 33.— Ulrich and Bassleb, Smiths. Misc. 
Coll., vol. 47, 1904, p. 39.— Bassleb, Bull. 292, U. S. Geol. Surv., 1906, p. 36. 

Species of this genus may be readily recognized by their club- 
shaped or sparsely divided branches pointed at the distal end for 
articulation with an attached expanded base. In zooBcial structure 
the genus is so closely related to Liodema that it is difficult to indicate 
any distinguishing characters. Species with such a jointed zoarium 
are not uncommon in the earliest Silurian (Richmond) "Strata of 
North America, and continue, although less abundant, into the 
Silurian. There is little doubt that the following new species is an 
unequivocal member of the genus. 

Genotype. — CaUopora ohioensis Foerste. Silurian (Clinton) of the 
Ohio Valley. 



Zoarium of cylindrical, slightly curved, unbranched club-shaped 
stems, 6 mm. in diameter and about 60 mm. long, pointed at the 
lower portion for articulation with an attached, expanded base, and 



Genus LIOCLEMELLA Foerste. 



LIOCLEMELLA CLAVA, 



spectos. 



Text fig. 143. 
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rounded at the distal end where possibly a second articulation 
occurred. Surface free from monticules but hirsute because of the 
great number of large acanthopores. Maculae composed of zocecia 
larger than usual are present but quite inconspicuous. About four 
zooecia in 2 mm. Zocecial aperture subangular to rounded, the 
shape depending upon the number of mesopores which vary in 
number, but are sometimes so abyndant as to isolate the zooecia. 



a 




FIG. 148.— LlOCLEMELLA CLAVA. a, THE TYFE-fiPEOKBN, NATURAL SIZE; b, TANGENTIAL SECTION, X20, 
EXHIBITING THE NUMEROUS LARGE ACANTHOPORES; C, VERTICAL SECTION, X8, ILLUSTRATING THE TABU- 
LATION; &, PORTION OF THE SAME, X20. KEGEL BEDS (D2), HABBINEM, ESTHONIA. 

Acanthopores both large and numerous, appearing at the surface as 
blunt, perforated spines occupying the junction angles of zooecia and 
mesopores. 

The most striking feature of tangential sections is the number 
and size of the acanthopores. These are frequently so large that 
the place of an ordinary mesopore is occupied by one, and four or five 
may be noted about a single zocecium. The material composing an 
acanthopore is of a lighter color and more granular nature than the 
solid, dark tissue making up the rest of the zoarium. The walls of 

Digitized by Goode 



EARLY PALEOZOIC BBYOZOA OF THE BALTIC PROVINCES. 251 



adjacent zooecia and mesopores are obscured by amalgamation, which, 
in thin sections, gives them the aspect of a solid, indivisible structure. 
In vertical sections the diaphragms of the zooecia are noted to average 
twice their own diameter apart in the immature zone, and to be 
sometimes entirely wanting in the mature region. In the mesopores, 
diaphragms are numerous and $re usually about their own diameter 
apart. 

The club-shaped zoarium pointed at the base, large zooecia, and 
numerous as well as large acanthopores studding the surface, are 
specific characters which will not allow the present form to be con- 
founded with any associated bryozoan. Liodema spineum, from the 
Orthoceras limestone, has a somewhat similar zooBcial structure, but 
here the zoarium is regularly ramose, the zooecia are larger, and the 
acanthopores are much stronger. 

Occurrence. — Apparently rare in the Jewe limestone (Dl), Baron 
Toll's estate (Cat. No. 57327, U.S.N.M.); in the Kegel beds (D2) at 
Habbinem (Cat. No. 57325 U.S.N.M.); andintheWassalembeds (D3) 
at Uxnorm (Cat. No. 57326 U.S.N.M.), Esthonia. 

Holotype.— Cat. No. 57325, U.S.N.M. 

British Museum, thin section of specimen from the Jewe limestone, 
Baron Toll's estate. 



0rbitulit€8 Eichwald, Zool. Spec., vol. 1, 1829, p. 179. — Milnb-Edwards, Hist. 
Nat. des Corall., vol. 3, 1860, p. 271 (name preoccupied). 

Orbipora Eichwald, Bull. Soc. Nat. Moecou, vol. 29, 1856, p. 92; Lethsea Roasica, 
vol. 1, 1860, p. 484.— Dybowski, Die Chaetetiden der Ostbaltischen Silur- 
Form., 1877, p. 57.— Nicholson, Genus Monticulipora, 1881, p. 24.— Waagen 
and Wentzel, Pal. Indica, eer. 13, 1886, pp. 874, 876. — Nickles and 
Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 333. 

This generic name has failed of recognition in the more recent 
work on Paleozoic Bryozoa, and I would not have thought it advisable 
to resurrect it had not the genotype, Orbipora distincta, proved to belong 
to an apparently unoccupied structural division. A detailed descrip- 
tion of both the genus and type species was given by Dybowski in 1877, 
but neither his work nor that of his predecessors can be considered of 
much value for present day purposes. Each writer's definition of 
the genus has proved so different that now the only method of 
determining the real generic characters is by a reinvestigation of the 
types or of authentic specimens of the genotype. Dybowski had 
access to such specimens, but, although his description and figures in 
connection with those previously published by Eichwald were suf- 
ficient to identify the species with some certainty, they gave little 
information regarding the generic characters. Ilis ideas concerning 
the genus were such that he referred here two new ramose species, 0. 
arborescens and 0. panderi, the former belonging to a genus still unde- 



Genus ORBIPORA Eichwald. 
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termined and the latter an unequivocal Hemiphragma. Nicholson, 
in remarking upon the genus in his volume 'The Genus Monticulipora, ' 1 
opposes the resurrection of the name. 

Through the kindness of Dr. Mikhailowski, of the University of 
Dorpat, I have had the opportunity of examining specimens of 
Orbipora distincta studied by Dybowsjri, who, in turn, as stated before, 
had access to Eichwald's types. The Dybowski examples are of a 
well-marked discoid bryozoan easily recognized with sufficient 
illustrations, and agreeing with a species which I had previously 
identified from several horizons as a form belonging to a new genus 
of the Batostomellidae. Based upon the internal structure, which is 
well marked in the numerous thin sections studied, this family 
reference is made with some confidence, although a few features, 
such as the apparent absence of macul®, cause final placement of 
the genus to be still a matter of doubt. 

A second species, with the same internal characters, but differing 
in having a more massive zoariam and smaller zocecia, is not uncom- 
mon in the Orthoceras limestone (B3) at Reval and vicinity, while 
two well marked forms occur in the lower Asaphus limestone of the 
island of Oeland. 

Based upon these four species, Orbipora may be defined as follows: 

Zoarium typically discoid, slightly convex above, flat and with a 
wrinkled epitheca on the underside, or of small, rounded or more or 
less elongated masses; composed of polygonal, frequently hexagonal, 
zocecial tubes in close contact; maculae apparently absent, if present 
at all, quite inconspicuous ; mesopores wanting, diaphragms extremely 
few. Acanthopores of considerable size and number, giving a spinous 
aspect to the surface and frequently indenting the zooecial walls. 
Thin sections show that the structure of the walls and acanthopores is 
consistent with that prevailing in the Batostomellidse. The walls of 
adjoining zocecia are fused together and appear as one amalgamated 
structure instead of two distinct bands separated by a dark divisional 
line as in other families. The acanthopores likewise have the clear 
central structure so well marked in Lioclema and Stenopora. An 
exceptionally well preserved specimen from the Chasmops limestone 
on the island of Oeland shows that the acanthopore has a single row 
of small pores or granules encircling the inner clear structure. The 
nature of these pores, as indeed of the acanthopore itself, is unknown, 
but these different structures certainly had some function. 

Aside from its batostomelloid minute structure, the principal 
generic features of Orbipora are its massive growth, absence of meso- 
pores, few diaphragms, and ill-developed maculae. This generic type 
is not yet known in American strata. 

* Genotype. — Orbipora distinda Eichwald. Middle Ordovician of 
Russia and Sweden. 
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ORBIPORA DISTINCTA (Eichwald). 

Plate 3, figs. 10-10b; text figs. 144-147. 

Orbitulites distinetus Eichwald, Zool. spec., vol. 1, 1829, p. 180. 

Favorites hemUphxricus Kutorga, Beitrag zur Pal. Dorpats, 1835, p. 40, pi. 8, 

figs. 5 a-a (not pi. 9, fig. 3). 
Orbipora distincta Eichwald, Bull. Soc. Nat. Moecou, No. 1, 1856, p. 93; Lethsea 

Roesica, vol. 1, sect. 1, 1860, p. 484, pi. 28, figs. 6, 7 a-c.— Dybowski, Die 

Chfletetiden der Silur-Formation, 1877, p. 60, pi. 2, figs. 10, 10a, 105. 
Chactetes hemisphsericus Eichwald, Lethsea Rossica, vol. 1, sect. 1, 1860, p. 476, 

pi. 28, fig. 5. 

The general characters of this species have been mentioned in the 
discussion of the genus, but these, as well as the more specific points, 
are given in the following diagnosis. 

Zoarium consisting of a flattened, 
discoidal mass, sometimes as much as 
40 mm. wide and 7 mm. in its greatest 
height, flat or slightly concave and 
covered with a wrinkled epitheca on 
its lower side, slightly convex on the 
upper or celluliferous surface. Maculae 
either absent or differing so little from 
surrounding areas that they are indis- 
tinguishable. The surface is without 
monticules or elevations of any sort, but 
is roughened by numerous sharp acan 
thopores. Zocecial tubes large, polyg- 
onal, usually hexagonal, varying from 0.8 mm. to 1 .0 mm. in diameter. 
Mesopores absent entirely. Acan thopores numerous, as many as 16 
surrounding a single zooecium. 




88? 



Fig. 144.— Orbipora distincta. a and b, 
basal and cblluuferous sides of a 
young zoarium,natural size, described 
by Eichwald as Chaetbtes hemispheb- 
icu8; c, side view op the same specimen; 

d, CELLULD7EBOUS SURFACE ENLARGED. 

"CALCAtRE a Orthocebatites," Pul- 

KOWA, GOVERNMENT OF ST. PETERSBURG. 

(After Eichwald.) 




Fig. 145.— Orbipora distincta. a and b, top and side views, natural size, of one of Eichwald 's 
type-specimens of Orbipora distincta; c, celluuferous face enlarged; d, worn portion of 

ZOARIAL BASE ENLARGED; «, VERTICAL SECTION; /, g, AND h, VIEWS OF A LARGER EXAMPLE REFERRED 
TO THE SPECIES; f, SIDE VIEW OF ZOCBCXAL TUBES, "CALCAIRE 1 ORTHOCERATTTES," PULXOWA AND 

Wesenbebg. (After Eichwald.) 

The internal characters of a well preserved specimen are shown in 
figures 146 and 147. In tangential section the numerous large acan- 
thopores are particularly noticeable. Here also the 
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central opening or lumen of the acanthopores and the wall structure 
of adjoining zocecia are likewise well marked. This structure of the 

b 




Fig. 146.— Orbipoba distinct a. o, tangential section, X20, illustrating the usual structures 

NOTED; b, VERTICAL SECTION, X8, THROUGH A PORTION OF A ZOARJUM; C, SMALL PORTION OP THE SAME 
SECTION, X20, SHOWING STRUCTURE OP WALLS AND ACANTHOPORES. JEWE LIMESTONE (Dl), BARON 

Toll's estate, Esthonia. 



acanthopores and of the zocecial walls is essentially the same as in 
other Batostomellidse, although the uniform diameter of the zocecia 

and absence of macu- 
la are conspicuous 
points of difference. 
The same characters, 
in addition to the ab- 
sence of diaphragms, 
are also well shown in 
vertical sections. 

The discoid zoarium, 
exceptionally large 
zooecia, numerous 
large acanthopores, 
and the absence of 
maculae and dia- 
phragms, are charac- 
ters which will cause the present species to be recognized without 
difficulty. 

Digitized by VjOOQlC 




Fig. 147.— Orsipora distinct a. a, tangential section, X20, in 

WHICH THE STRUCTURE IS WELL PRESERVED; b, A PORTION OP A 
ZCKECIAL WALL, X35, EXHIBITING THE DETAILED STRUCTURE OP THE 
ACANTHOPORES. THE LARGE CENTRAL LUMEN AND THE GRANULES 
OR TUBULES OP THE ACANTHOPORE WALL ARE CLEARLY SHOWN. 
CHA8MOP8 LIMESTONE, NEAR BODAHAMN, ISLAND OP OELAND. 
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Occurrence. — Eichwald cites the species from the "calcaire k 
Orthoceratite," at Pulkowa, Popowa, and Wesenberg. In the col- 
lections before me it is present in the Echinospherites limestone (Cl) 
at Reval (Cat. No. 57329, U.S.N.M.); in the Kuckers shale (C2) 
at Erras (Cat. No. 57330, TLSJOf.); the Jewe limestone (Dl), 
Baron Toll's estate (Cat. No. 57328, U.S.N.M.), Esthonia; and the 
Chasmops limestone, south of Bodahamn, Oeland, Baltic Sea. 

PUsiotype — Cat. No. 57328, U.S.N.M. 

British Museum, specimens from localities in Esthonia and from the 
island of Oeland. 



Zoarium of dome-shaped, hemispheric or elongated solid masses 
usually several centimeters in diameter and of corresponding height. 
The type-specimen, which is one of the largest examples seen, is an 
elongate oval mass about 40 mm. in diameter and 75 mm. in length. 
Surface smooth, macule as in the type-species being apparently 
absent. Zooecia direct, polygonal and of equal size when fully 
matured. Occasionally a young zooecium giving the appearance of a 
mesopore is present, but true mesopores are wanting. Three to four 
zooecia occur in 2 mm. Acanthopores numerous and conspicuous at 
the junction angles of the zooecia. 

The internal structure is essentially the same as in Orbipcra 
distincta save that a few scattered diaphragms are occasionally 
developed. The acanthopores, while not as numerous as in 0. 
distincta, are larger and have very distinct central openings. 

The more massive zoarium, less abundant acanthopores, and par- 
ticularly the smaller zooecia of the present species will readily dis- 
tinguish it from the related form, 0. distincta. 

Occurrence. — Not uncommon in the Orthoceras limestone (B3) 
island of Rogo, and at Reval and vicinity. 

Holotype.—Cfit. No. 57331, U.S.N.M. 

British Museum, fragment and thin sections of the type-specimen, 
and specimens from Reval, Esthonia. 



Zoarium a rounded mass about a centimeter in diameter, with a 
small, flat basal portion covered with a wrinkled epitheca. Surface 
without monticules or maculae, but hirsute on account of numerous 
large acanthopores arising from the cell walls. Zooecial apertures 
irregularly polygonal and much indented by the acanthopores; three 
to four zooecia in 2 mm. Mesopores wanting; four to six acantho- 
pores surround an aperture. 



ORBIPORA SOUDA, new ipedet. 



Text fig. 148. 



ORBIPORA ACAIYTHOPHORA, new sped*. 



Text fig. 149. 
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In thin sections the amalgamated cell walls and the very large 
acanthopores composed of a clear, almost structureless tissue are the 
most noteworthy features of the more minute details. Wherever an 
acanthopore occurs the walls are greatly thickened, but they are quite 
thin in the intervening spaces. This alternate thickening and thin- 




Fio. 148.— Orbipora souda. a, SIDE view, natural size, of the solid, massive type-specimen; 6, 

TANGENTIAL SECTION, X20, SHOWING ZCKEOAL STRUCTURE; C, VERTICAL SECTION, X8, ILLUSTRATING 
THE USUAL TABULATION; d, ANOTHER VERTICAL SECTION, X20, WITH DIAPHRAGMS MORE REGULARLY 
PLACED IN THE MATURE SONS. ORTHOCERAS LIMS8TONE (B3), REVAL, ESTHONIA. 



ning produces a very irregular aperture with the acanthopore some- 
times projecting some distance into the cell cavity. Vertical sections 
show an occasional diaphragm, although most of the tubes are with- 
out them. The minute structure of the walls and acanthopores is 
exactly the same as in Orbipora distincta. 
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This species is most closely related to Orbipora solida, agreeing with 
it in all characters save the larger size and fewer number of its 
acanthopores and its much smaller zoarium. A glance at figures 148 
and 149 will indicate that in spite of their similar characters, the 
tangential section of each is quite distinct. The associated Orbipora 



Flo. 149.— Orbipora aganthophora. a, the tyfe-speomin, natural size; b, tangential section, 

X20, ILLUSTRATING THE IRREGULAR ZOOCOA AND NUMEROUS LARGE ACANTHOPORES; C, SEVERAL KXECXA 
OF THE SAME SECTION, X20, SHADED TO BRING OUT THE CLEAR TISSUE OF THE ACANTHOPORES AND THE 
AMALGAMATED WALL STRUCTURE MORE PLAINLY; d, VERTICAL SECTION, X», WITH STRUCTURE OF WALLS 
AND ACANTHOPORES. LOWER ASAPHUS LIMESTONE, HALLUDDEN, ISLAND OF OELAND. 

indenta has much smaller zocecia, thinner walls, and smaller acantho- 
pores projecting far into the zooecial cavity. 

Occurrence. — Hare in the lower Asaphus limestone at H&lludden, 
island of Oeland, Baltic Sea. 

The type-specimen and figured thin sections are in the collections 
of the British Museum. 



On account of the deep indentation of the zocecial cavity by nu- 
merous small acanthopores, a zoarium of this species often gives the 
impression of a septate coral like Tetradium. Thin sections, how- 
ever, show that the minute structure is precisely as in the other 
species here referred to Orbipora. 

The zoarium of the type-specimen is a small, elongate, dome-shaped 
mass, 14 mm. in height and 9 mm. wide, with the usual epithecated 
flattened base. The surface is smooth and without perceptible 
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ORBIPORA INDENTA, new 8pedM. 

Text fig. 150. 
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macul®; the apertures are irregularly polygonal, five in 2 mm., with 
thin walls; acanthopores small, four to eight or more surrounding a 
zooecium, often occurring at the end of a fold of the wall extending 
into the zooecial cavity. The arrangement of the diaphragms, struc- 
ture of the walls and acanthopores, and other features brought out 
in sections are shown in the accompanying figures and need not be 
described. 

Although this is an undoubted, indeed, very typical species of the 
genus, its zooecial structure has considerable resemblance to such 
forms as StigmateUa septatum and S. foordii described on previous 



Fig. 150.— Orbipora indenta. a, the type zoarium, natural size; b, tangential section, X20, 

EXHIBITING THE NUMEROUS SMALL ACANTHOPORES INDENTING THE ZOCEOAL CAVITY; C, PORTION OF THE 
SAME SECTION, X35, WITH THE WALL AND ACANTHOPORE STRUCTURE MORE CLEARLY SHOWN; d, VER- 
TICAL section, xao. Lower Asaphus limestone, Halludden, island or Oeland. 

pages. Both of the latter have numerous mesopores so that this 
feature alone will separate them. Compared with other species of 
Orbipora, 0. indenta is found to have smaller zooecia, thinner walls, 
and more delicate acanthopores. The occurrence of the acanthopores 
at the end of the infolded wall, giving the indented effect, is likewise 
quite characteristic. 

Occurrence. — Rare in the lower Asaphus limestone at Halludden, 
island of Oeland, Baltic Sea, where it is associated with Orbipora 
acanChopTwra. 

The type-specimen and figured thin sections are in the collections 
of the British Museum. 
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ESTHONIOPORA, new genus. 



The value of the minute wall structure as a reliable character in 
classification is well exemplified in the group of species for which this 
new name is proposed. At first the two species now assigned to 
Esthoniopora were regarded as somewhat aberrant forms of Hemi- 
phragma, but more detailed investigation of the walls showed that 
those of adjacent zooecia were fused together as in the Amalgamata 
and were not separated by the distinct dark line characteristic of the 
Integrata. Further study has convinced me that Esthoniopora is a 
member of the BatostomeUidse and not far removed from the late 
Paleozoic genus Stenopora. Indeed, it is possible that the genus is the 
simplest expression of the stenoporoid type of structure. The arrange- 
ment of the diaphragms in E. communis is highly suggestive of 
Stenopora, although the beaded walls and the acanthopores of the 
latter genus are wanting. 

Esthoniopora may be defined as follows: 

Zoarium massive, hemispheric, with a flat, concentrically wrinkled 
base; composed of thin-walled, polygonal zooecia in close contact; 
walls of great simplicity but clearly amalgamated; acanthopores and 
mesopores absent; zooecial tubes with semidiaphragms which, in the 
type species, are frequently placed opposite each other, and in a second 
species, are large and curved enough to resemble a cystiphragm. 

Genotype. — Esthoniopora corrlmums, new species. Middle Ordo- 
vician of Russia and Sweden. 

The diagnostic features of Esthoniopora are the massive zoarium, 
polygonal zooecia with amalgamated walls and semidiaphragms, and 
the absence of acanthopores and mesopores. All other genera of the 
Batostomellidaa except .Stenopora differ so obviously that comparisons 
are hardly necessary. The relations between Stenopora and Esthonio- 
pora have been discussed above. The most difficulty will be experi- 
enced in separating the species of this new genus from the simple 
massive types of Hemiphragma, and thin sections are necessary to 
show their distinct wall structure. 

In this connection it may be mentioned that both of the species of 
Esthoniopora agree in having their zooecial tubes filled with coarsely 
crystalline calcite, which reflects and refracts the light so much that 
vertical fractures often present an iridescent effect. This character, 
if it may be so called, is not limited to the present genus, for all of 
the species of CaUoporina and Anaphragma show the same structure, 
while other genera show no trace of it. I am thus led to believe that, 
although this is a purely physical character, it has an organic basis and 
is thus of value in the discrimination of certain genera and species. 

According to present knowledge, species of Esthoniopora are un- 
known in American strata, and in Europe are confined to the Middle 
Ordovician rocks of Esthonia and the neighboring Baltic Provinces. 
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BSTHONXOPORA COMMUNIS, new spades. 



Text figs. 151-155. 



Zoarium of regular dome-shaped or hemispheric masses, with a flat, 
concentrically wrinkled base; growth beginning upon some foreign 
object, which, in the mature stages, is overgrown or is lost and 
usually indicated only by the cicatrix of attachment. A well devel- 
oped zoarium is 30 mm. in its basal diameter and 20 mm. in height, 
but all sizes from this or even larger, down to masses less than 10 mm. 
wide, are found. The usual form of zoarium is shown in figure 152 a, 6, 
but a less usual occurrence is illustrated in figure 155. Here the 
zooecia of one portion of a normally growing example have continued 
growth and have given rise to another normal but attached form. 



Fig. 151.— Esthoniopora communis, a and 6, two vertical sections, x», showing an irbeoulab 

ARRANGEMENT OF THE SEMIDIAFHRAOMS. KUCEERS SHALE (C2), BABON TOLL'S ESTATE, ESTHONIA. 

Surface smooth, maculae 4 to 5 mm. apart, inconspicuous to the un- 
aided eye, and distinguished under a hand lens or in sections by 
clusters, of zooecia larger than the ordinary. Zooecia thin-walled, 
polygonal, usually hexagonal, with three and one-half to four in the 
space of 2 mm., measuring from the center of a macula. An ordi- 
nary intermacular zooecium is 0.5 mm. in diameter. Mesopores and 
acanthopores wanting. The bases of some zoaria are covered with 
small, mesopore-like cells sometimes noticed in other massive 
bryozoans. 

Tangential sections show exceedingly simple zooecia with the thin 
walls of those adjacent to each other amalgamated. No trace of 
acanthopores or mesopores is visible, although small, mesopore-like 
spaces representing young cells are sometimes present. In vertical 
sections the presence of semidiaphragms at distances averaging a tube 
diameter apart is the most important character to be noted. Fre- 
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quently these semidiaphragms are seen to be placed directly opposite 
each other in the same tube. In such a case, the structure is exactly 
the same as the centrally perforated diaphragm of Stenopora. At 
other times the partition extends only partially around the circum- 
ference of the cell and appears in sections as a single projecting semi- 
diaphragm. 

The typical form of the species is illustrated in figure 152. The 
regular hemispheric, solid zoarium is made up of a number of distinct 
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FlO. 152.— ESTHONIOPORA COMMUNIS, H, STOE VIEW OP AN AVERAGE SPECIMEN, NATURAL SIZE; b, BASAL 
VIEW OF SAME SHOWING EPITHECA AND CICATRIX OF ATTACHMENT; C, TANGENTIAL SECTION, X20, OF 
AVERAGE HXECIA J d, SEVERAL HXECIA OF THE SAME SECTION, X35, ILLUSTRATING SIMPLE, AMALGAMATED 
WALL STRUCTURE; e, VERTICAL SECTION, X8, THROUGH TWO ZOARIAL LAYERS; /, PORTION OF THE SAME 
SECTION, X». JRWE LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 



rial layers, two of which are shown in the vertical section, figure 
e. As usual in such zoaria, the tubes of these individual layers 
placed so nearly on top of each other that they form practically 
and the same tube throughout the colony. 

n figure 154 the zoarium consists of a single layer in which the 
lidiaphragms are placed opposite each other with considerable 
gufarity. Whenever tabulae of this sort are cut b^ e J^tangential 
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section, they are seen to extend completely around the cavity, or 
nearly so, as shown in figure 154 a. 




Fig. 153.— Esthoniopoba communis, a, tangential section, X20, showing normal xxecxa in the 

UPPER HALF, AND THE SMALL, THICK-WALLED, MESOPORELIKE CELLS IN THE LOWER PORTION; b, VER- 
TICAL SECTION OF THE SAME SPECIMEN, X20, WITH THE FREE ENDS OF THE DIAPHRAGMS BENT DOWNWARD; 
C, A JKXECIAL TUBE OF THE SAME SECTION, X20, SHOWING FUR T HER MODIFICATION OF THE DIAPHRAGMS; 
d, VERTICAL SECTION, X20, PASSING THROUGH A TRUE ZOCEOAL TUBE AND THROUGH TWO OF THE SMALLER 
CELL OPENINGS OF THE BASE. OLAUCONITB LIMESTONE (B2), REVAL, E8THONIA. 




Fig. 154.— Esthoniopoba communis, a, tangential section, X20, cutting the ssmidiaphragms in 

SOME OF THE TUBES; 6, VERTICAL SECTION, X6, THROUGH A SINGLE ZOARIAL LAYER; C, A PORTION OF 
THE SAME, X20. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, ESTHONIA. 

The peculiar form of growth mentioned in the specific diagnosis 
above is shown in figure 155, while further interesting internal struc- 
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ture is brought out in figures 151 and 153. The latter thin sections 
were prepared from an example showing the base overgrown with 
small cells. The tangential section (fig. 153 a) passes through this 
layer of small cells and through the adjoining normal zooecia. The 
forms differ from the latter simply in their small size and greater thick- 
ness of walls. In vertical sections, however, they show more resem- 
blance to mesopores in being closely tabulated. This is illustrated 
in figure 153 d. Figures 153 b and c show an occurrence of the 
diaphragm in which the free ends are either sharply bent downward 
or have strings of tissue dependent from them. That the latter is 
sometimes the case is evidenced in figure 153 c, where five such pro- 
jections are noted on the lowest diaphragm. 

In growth Esthoniopora communis is exactly like Dianuliies petro- 
politana, and the size, shape, and general aspect of their zooecia in 
surface views are identical. After comparing 
the figures of their totally different internal 
structure one is impressed by the necessity 
either of thin sections or of other means to ex- 
amine the microscopic characters of fossil Tre- 
postomata. With regard to all other Trepos- 
tomata the incomplete diaphragms and amalga- 
mated walls of the present form are the best 
distinguishing characters. Comparisons with 
Esthoniopora curvata are included under its de- 
scription. 

Occurrence— A common fossil in the Glauco- Fl °- i55.-esthoniopoba 

M . j _ - , , - COMMUNIS. AN UNUSUAL 

nite limestone (B2) at Reval and at Oberchowow, fobmofzoajuum,natural 
on the river Wolchow; in the Orthoceras lime- kuckers shale 

_ __ _ . , i-ii. i (C2), EBRAS, ESTHONIA. 

stone (B3) at Port Kunda; m the Echinospher- 
ites limestone (Cl) at Reval and 4 miles east of Reval, at Katlino, and 
at Luggenhusen; in the Kuckers shale (C2), Baron Toll's estate, near 
Jewe, and at Erras; in the Jewe limestone (Dl), Baron Toll's estate. 

Cotypes.— Cat. Nos. 57357 to 57365, U.S.N.M. 

British Museum, specimens and thin sections from various locali- 
ties in Esthonia. 

ESTHONIOPORA CURVATA, new species. 

Text fig. 156. 

In thin sections this species, with its long, slightly curved, cysti- 
phragmlike, incomplete diaphragms, seems clearly distinct from the 
preceding E. communis, although externally the two are practically 
identical. A slight increase in the average size of both the macular 
and intermacular cells is apparent upon close measurement, but this 
aids little in the discrimination of the two species. However, ver- 
tical fractures showing the different style of tabulation will distin- 
guish E. curvata at once. The fact that the incomplete diaphragm 
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FIG. 156.— ESTHONIOPOBA CUBVATA. « AND ft f 8D>B AMD BASAL VIEWS OF A NORMAL EXAMPLE , NATURAL 

size; c, tangential section, X 20, showing the small opening left bt the incomplete diaphragm; 

d, VERTICAL SECTION, X8, THROUGH PORTIONS OF TWO LAYERS, ILLUSTRATING THE CTSTIPHRAQMLIKE 

incomplete diaphragm; e, another vertical section, X30. Echinospherites limestone (CI;, 

DUBOVDXI, GOVERNMENT OF ST. PETERSBURG. 
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extends almost across the cell cavity is apparent in tangential sec- 
tions from the small opening left on one side. From the small size 
of this curved portion it is also evident that the diaphragms extend 
almost entirely around the zooecial cavity. 

Occurrence. — Not uncommon in the Echinospherites limestone (Cl) 
at Reval and 4 miles east of Reval, in Esthonia, and at Katlino and 
Duboviki in the government of St. Petersburg; in the Kuckers shale 
(C2), Baron Toll's estate, near Jewe. The species also occurs in the 
Chasmops limestone on the island of Oeland, south of Bddahamn. 
(Cat. Nos. 57366 to 57370). 

British Museum, specimens from the island of Oeland. 

Division INTBORATA TTlrich and Basaler. 

Family AMPLEXOPORIMS Ulrich. 

The simplest types of the Integrata are included in this family, 
which, because of this simplicity as well as the practical absence of 
mesopores, shows the duplex character of the walls most distinctly. 
In the Halloporid® and Trematoporidse mesopores are almost inva- 
riably present, and the black divisional line is then only apparent 
where the zooecial walls are in contact. 

The AmplexoporidsB include forms of a ramose, massive, or bifoliate 
growth. The zooecial tubes are simple, polygonal, with a distinct 
divisional line. Mesopores are practically wanting, a few abortive 
cells in the maculae being their only representatives. Acanthopores 
are generally abundant, although sometimes wanting. 

The type genus of the family, Amplexopora, has no known repre- 
sentation in the Ordoyician of Russia or in the Black River deposits 
of America. It is abundantly represented in the upper Trenton and 
Cincinnatian formations of the Mississippi Valley. MonotrypeUa like- 
wise occurs only in the formations containing faunas of supposed 
South Atlantic origin. RJwrnbotrypa is found only in the earliest 
Silurian deposits, where its several species are highly diagnostic fossils. 
I am convinced that further search will show this genus to be repre- 
sented in the upper Lyckholm and Borkholm, where species asso- 
ciated with it in America are known. 

The discovery of a typical species of Petrilotrypa in the Middle 
Ordovician rocks of Russia increases the geologic range of the genus. 
Hitherto it has been considered typical of the upper part of the 
Silurian and of the Devonian. 

Genus PETALOTRYPA Ulrich. 

PekUotrypa Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 377, 453.— Simpson, 
Fourteenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 582. — Nickles and Basslee, Bull. 173, U. S. Geol. Surv., 1900, p. 30. 

Amplexoporida© in which the zoarium forms delicate, bifoliate, 
thin branches or fronds. The zooecial structure is essentially as in 
other genera of the family; that is, the walls of adjoining cells are 
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distinctly marked off from each other by a black divisional line. 
This dark line is sometimes broken or traversed by areas of the same 
light-colored tissue making up the wall itself. 

Genotype. — Petalotrypa compressa Ulrich. Middle Devonian of 
Illinois and Iowa. 



Zoarium a delicate, bifoliate expansion about 4 cm. in both height 
and width and not exceeding a millimeter in thickness. Surface 
smooth, with clusters of cell apertures, appreciably larger than the 
average, at intervals of about 3.5 mm. Zooecial tubes regularly 
polygonal, opening directly at the surface, seven in 2 mm. Walls of 
the zocecia thin and without acantho pores ; mesopores either wanting 
entirely or present only in the maculae. 



Fig. 157.— Petalotrypa folium, a, surface of the type-specimen, X9, showing a macula m the 

LOWER HALF OF FIGURE; b, TANGENTIAL SECTION, X20; C, A FEW ZOCECIA OF THE SAME, X40, EXHIBITING 
THE DAEK DIVISIONAL LINE; d, VERTICAL SECTION, X20, SHOWING BIFOLIATE GROWTH AND SIMPLICITY 
OF INTERNAL STRUCTURE. KEGEL LIMESTONE (D2), HABBINEM, ESTHONIA. 

In thin sections the zooecial tubes are seen to arise rather abruptly 
from each side of the mesial lamina. As the surface is approached 
their walls thicken slightly and the dark line separating adjoining 
zocecia is developed. Vertical sections likewise indicate the absence 
of diaphragms. 

The dark divisional line is especially well shown in tangential sec- 
tions, which exhibit also the simplicity of zooecial structure as a 
whole. In figure 157 6, a few mesopores or interspaces are seen to 
be limited to the macula of larger or more irregularly shaped cells, 
while the zooecia proper are smaller and assume a quite hexagonal 
outline. 

The present species agrees in all respects with the Devonian forms 
upon which the genus was based, indeed, it is quite close to Petalotrypa 



PETALOTRYPA FOLIUM, new species. 



Text fig. 157. 
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ddicata Ulrich from the Hamilton group of Iowa and Illinois. Care- 
ful comparison shows that the latter has distinctly smaller zooecia. 

Occurrence. — Rare in the Kegel limestone (D2) at Habbinem, 
Esthonia. 

Holotype.— Cat. No. 57371, U.S.N3I. 

Family TREMATOPORIDiE Ulrich. 

Zoaria incrusting, ramose or massive. Zocecial tubes thin and 
irregular in the axial region, usually constricted where diaphragms are 
inserted. Walls thickened in the mature region, with a distinct 
divisional line where the zocecia are in contact. Acanthopores more 
or less abundant; mesopores often abundant and of large size, their 
apertures closed. 

Compared with the Halloporidse this family differs most obviously 
in having closed mesopores and " beaded " zocecial tubes caused by the 
constriction of the walls when a diaphragm is inserted. With the 
emendation of the Halloporidse to include a species with a slight 
development of acanthopores, the most noticeable distinction between 
the two families — the presence of the structures in one and not in the 
other — is less marked although still of value. As a rule the Tremato- 
poridae have a general looseness and slight obscurity of structure 
quite unlike that of any other family. For example, the walls are 
not as clear and distinct as in the AmplexoporidsB or Halloporidse, 
the acanthopores have a less definite, clear cut structure, and the walls 
are often undulating. It is difficult to describe this " trematoporoid " 
structure, although it is usually recognized without difficulty after 
one has learned it from experience. 

The specific and generic representation of the TrematoporidaB is 
the largest of the Trepostomata. All of the American genera save 
one are represented, and, with further search, this exception, Stro- 
matotrypa, will probably also be found common to both continents. 
The unusually large specific development of Hemiphragma in European 
strata is an interesting feature brought out by the present studies, and 
indicates most decidedly the value of the semidiaphrams as a generic 
character. 

Genus TREMATOPORA Hall. 

Trmatopora Hall, Amer. Journ. Sci., ser. 2, vol. 11, 1851, p. 400; Nat. Hist. 
New York, Pal., vol. 2, 1852, p. 149— Hall and Simpson, Nat. Hist. New 
York, Pal. vol. 6, 1887, p. xiv— Millbr, North Amer. Geol. and Pal., 1889, 
p. 328.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 373, 418; Geol. and 
Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 308.— Simpson, Fourteenth 
Ann. Rep. State Geologist of New York for the year 1894, 1897, p. 591.— 
Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 35.— Pocta, 
Syst. Sil. du Centre Boheme, vol. 8, pt. 2, 1902, p. 314.— Basslbr, Bull. 
292, U. S. Geol. Surv., 1906, p. 43. 

Not Trematopora of Ulrich, 1882; Eichwald, 1860; Dybowski, 1877. 

At least 80 species of Paleozoic Bryozoa have been referred to 
Trematopora, from time to time, but few of these are strictly con- 
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generic with the genotype. Ulrich was the first to point out the 
generic characters and to assign many of this large number of species 
to more natural positions in the classification. 

In his later work, Ulrich has considered the genus as the Silurian 
representative of Batostoma, and has suggested dropping the latter 
name. The discovery of two new undoubted species of Trematopora 
in the Middle Ordovician of Russia, in addition to the wide-spread 
T. primigenia, and the occurrence of all three in association with 
typical Batostoma, seems sufficient justification for the recognition 
of both genera. 

As indicated in the above synonymy, Dybowski misinterpreted the 
genus entirely, all of the species referred to it by him proving to be 
typical forms of his genus Dittopora. 

Internally the distinctly beaded mesopores, and, externally, the 
solid zooecial interspaces and peristomes may be relied upon in dis- 
tinguishing species of Trematopora. 

Genotype. — Trematopora tuberculosa Hall. Niagaran strata of the 
United States and Canada. 



Trematopora primigenia Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 

Minnesota, 1886, p. 97. 
Trematopora? primigenia Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 

pt. 1, 1893, p. 309, pi. 21, figB. 23-40. 

This abundant American Black River species is present among the 
small bryozoans from the Wassalem beds at Uxnorm. Ulrich has 
given a careful description of the Minnesota specimens which applies 
equally well to the Russian examples, and it is therefore copied below. 

Zoarium loosely bushy, consisting of small slender ramulets, dividing dichotomously 
at varying intervals; branches cylindrical or compressed, commonly about 2 mm. in 
diameter, but varying from 1.5 to 4 mm., arising in greater or lesser numbers from a 
large basal expansion that is thinly spread over some cylindrical body like a crinoid 
column. Not infrequently the branches inosculate freely. Entire zoaria varying 
in diameter probably between 20 and 60 mm. Superficial aspect of zooecia varying 
with age. In young stages or examples the apertures are more or less oblique, with only 
the posterior border elevated and the interspaces in a varying degree narrower than 
the apertures. With age the apertures become somewhat smaller, ovate or subcircular 
and direct, and the peristome or rim equally elevated all around, while the inter- 
spaces were widened till in some examples they are often equal to twice the width 
of the zooecial orifices. At the same time the interspaces, which as a rule exhibit no 
sign of the really very numerous mesopores, are roughened, as are also the peristomes, 
by the development of acanthopores. These vary greatly in size and number. The 
arrangement of the zooecial apertures is only moderately regular, there being here 
and there spots in which they are of larger size and more widely separated than usual. 
An average of 12 or 13 in 3 mm., but the number in that distance may vary from 



TREMATOPORA PRIMIGENIA Ulrich. 



Text fig. 158. 



11 to 15. 
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Internal characters. — In vertical sections the tubes have thin walls, are not entirely 
vertical, and without diaphragms in the axial region. Near the surface they bend out- 
ward rather abruptly when one and sometimes two diaphragms were in most cases 
thrown across each tube. At the same time an abundant series of mesopores was 
developed. These are crossed by from two to six diaphragms, the outer ones of which 
are much thicker and separated by shorter intervals than the inner pair. * * * 
The walls of the mesopores where two or more occupy an interspace are strongly 
zigzag, in some instances appearing not unlike vesicular tissue. In tangential sections 
the zooecial walls may be thin and occasionally even inflected by the acanthopores, 
but as a rule they are ring-like, and generally completely separated from each other 



Flo. 158.— Teematopora primigenia. a to c, three fragments, natural size; d, base of a zoarium, 

LIFE SIZE; 6, SURFACE OF A TYPICAL EXAMPLE, X9, SHOWING THE PERISTOME; /, SURFACE OF ANOTHER 
SPECIMEN, X18, WITH NUMEROUS ACANTHOPORES AND OPEN MESOPORES; g, THE USUAL APPEARANCE 
IN TANGENTIAL SECTION, Xl8j h, SEVERAL KXECU OF THE SAME SECTION, X60j i, VERTICAL SECTION, 
XI8, THROUGH A BASAL EXPANSION ATTACHED TO A CRINOID COLUMN. BLACK RlVER (DBCORAH) 

shale, Minneapolis, Minnesota. (After Ulrich.) 

by a series of unequal and irregularly shaped mesopores. The acanthopores are dis- 
tinct, nearly uniform in size, usually attached to the outer side of the zooecial walls, 
and number from one to three or four to each zocecium. • 



Occurrence. — Common in the Rhinidictya bed of the Black River 
(Decorah) shale at various localities in Minnesota. Apparently rare 
in the Wassalem beds (D3) at Uxnorm, Esthonia (Cat. No. 57372, 
U.S.N.M.). 

Specimens from American localities are in the collections of the 
British Museum. 





Digitized by 



270 BULLETIN 77, UNITED STATES NATIONAL MUSEUM. 



TRBMATOPORA KUCKBRSIANA, new species. 



Text fig. 159. 



Free examples of this fine new form have not been seen, the species 
being founded upon specimens embedded in the solid limestone. 
These, however, are well preserved and show the following char- 
acters: 

Zoarium of cylindrical branches 5 mm. in diameter, dividing infre- 
quently. Surface smooth, with the usual maculae of large zocecia 
and wider interspaces. Zooecial apertures rounded to oval, with a 
well-marked peristome. Six to seven zocecia in 2 mm., measuring 
from the center of a macula. Acanthopores few. Mesopores numer- 
ous, usually isolating the zocecia, but not visible at the surface where 
their place is taken by tissue forming the solid interzooecial spaces 
characteristic of the genus. 



Fig. 150.— Trematopora kuckersiana. a, tangential section, x20, showing oval zooeoa and 

DISTINCT PERISTOMES; 6, VERTICAL SECTION, X20; C, ANOTHER VERTICAL SECTION, X20, 8HOWTNG THE 
BEADED MESOPORES WITH CY8TUKE DIAPHRAGMS. KUCKERS SHALE (C2), REVAL, ESTHONIA. 

Vertical sections show the usual beaded mesopores with numerous 
diaphragms, which, when unusually crowded, give a cystose structure 
to the interzooecial spaces. As the surface is approached the meso- 
pores become filled with a laminated tissue, which, in tangential or 
surface views, appears as solid interspaces. The zocecia have thin 
walls and no diaphragms in the immature region and slightly thick- 
ened walls with only an occasional diaphragm in the mature zone. 
The beaded mesopores, with their crowded, often cyst-like diaphragms, 
and their outer filling of tissue, form the most important feature of 
such sections. 

Tangential sections through the outermost part of the zoarium show 
oval to circular zocecia with distinct peristomes separated by solid 
tissue, through which the outlines of the mesopores are sometimes 
faintly visible. Deeper sections exhibit the mesopores more clearly, 
but show less distinct peristomes. 



a 



b 
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The large, rounded zooecia, distinct peristomes, solid interspaces, 
and cylindrical branches are characters which will readily distinguish 
this species. Certain species of HaUopora have a similar zoarium and 
general aspect, but their mesopores are never closed at the surface. 

Occurrence. — Rare in the Kuckera shale (C2) at Reval, and in the 
Jewe limestone (Dl), Baron Toll's estate, in Esthonia. 

Holotype.— €at. No. 57373, U.S.N.M. 

British Museum, thin sections of the type-specimen. 

TREMATOPORA CYSTATA, new species. 

Plate 11, fig. 25; text fig. 160. 

Numerous well-preserved examples of this typical little Trema- 
topora are in the collections before me, and all agree in the internal and 
external features shown on plate 11, figure 25, and text figure 160. 




Fig. 160.— Trematopora cystata. a and 6, two fragments, natural size; e, tangential section, 

X20, SHOWING OVAL ZOOECIA, DISTINCT PERISTOMES AND SMALL ACANTHOPORES; d, SEVERAL ZOOXCIA, 
X40; e, VERTICAL SECTION OF A BRANCH, SHOWING THE USUAL APPEARANCE, X20. KUCKERS SHALE 

(C2), Reval, Esthonia. 



The zoarium is of small, cylindrical stems, 2 to 3 mm. in diameter, 
which branch frequently and irregularly. The surface is smooth, but 
has distinct macula of larger zooecia and wider interspaces, as shown 
in figure 25 of plate 1 1 . Acanthopores are rather numerous, although 
not as abundant as in Trematopora primigenia. Vertical sections 
show the most decided features of internal structure, the presence of 
abundant cyst-like structures filling the mesopores. Near the sur- 
face these are obscured or replaced by a dense, laminated tissue. 
Six to seven zooecia occur in 2 mm. 

Trematopora cystata is closely related to T. primigenia, but difFers 
in having large zooecia, less abundant acanthopores, and especially in 
the numerous crowded, cyst-like diaphragms filling the mesopores. 
Trematopora Jcuckersiana has larger zooecia, fewer acanthopores, and 
a more robust zoarium. 
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Occurrence. — Abundant in the Kuckers Bhale (C2) at Reval; less 
common in the Kegel limestone (D2) at Kegel, Esthonia; rare in the 
limestone with Trinudeus seticornia near Hulterstad Church, island 
of Oeland. 

Cotypes.— Cut. No. 57375, U.S.N.M. 

British Museum, specimens from Reval, Esthonia, and from the 
island of Oeland. 



Batostoma Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 154.— 
Foord, Contr. Micro-Pal. Cambro-Sil., 1883, p. 17.— Miller, North Amer. 
Geol. and Pal., 1889, p. 294.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 
379, 459; Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 288; 
Zittel's Textbook of Paleontology (Eng. ed.), 1896, p. 275.— Simpson, Four- 
teenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 588. — Nickles and Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 35.— 
Cumings, Thirty-second Ann. Rep. Dep. Geol. Nat. Res. Indiana, 1907, 
p. 740. 

This genus is most prolific both in species and specimens, but seems 
to be limited to Ordovician strata and to the Richmond formation 
of the earliest Silurian. In America no less than a dozen species 
have been described from the Middle Ordovician alone, and a number 
of new forms are known. Four of these same forms occur in the 
Russian deposits with a few new species. The essential characters 
of the genus are embodied in the following description: 

Zoarium irregularly ramose, branches arising from a large basal 
expansion; zooecia with walls that are thin in the immature region, 
much thickened and in sections appearing ring-like (but seldom in 
contact) in mature region; diaphragms present; mesopores numerous 
or few, irregular in size or shape; acanthopores usually of large size 
and abundant, sometimes few. 

Genotype. — Montiadipora (Heterotrypa) implicate, Nicholson. Upper 
Ordovician (Eden) of the Ohio Valley. 



Batostoma magnopora Ulrich, Geol. and Nat Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 261, pi. 25, figs. 12-15. 

Original description. — This is given by Ulrich as follows: 

Zoarium ramose; branches large, subcylindrical, 8 to 15 mm. wide; surface elevated 
at irregular intervals into low monticules, the latter broad and occupied by zooecia 
a little larger than the average. Zooecia unusually large, about eight in 3 mm., their 
apertures polygonal, the walls thin, with one or two small acanthopores to each 
zooecium rising generally from the wall at some point between the angles of junction. 
Many of the latter are occupied by small mesopores, but these are to be regarded as 
comparatively very few and at all times difficult to distinguish externally. 



Genus BATOSTOMA Ulrich. 



BATOSTOMA MAGNOPOKA Ulrich. 

Text figs. 161, 162. 
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Internal characters. — In tangential sections the tubes are polygonal and have rather 
thin walls, in which the line of contact between adjoining tubes is distinctly preserved. 
Mesopores few, small, chiefly at the angles of junction. Acanthopores small, incon- 




Fio. 161.— Batostoma magnopora. a, small specimen of natural size; b, tangential section, X18; 

C, PART OF AXIAL REGION IN TRANSVERSE SECTION, X18; d, VERTICAL SECTION OF ZOABIUM WITH A NAR- 
ROW MATURE ZONE, X9. BLACK RlVER (DSCORAH) SHALE, MINNEAPOLIS AND ST. PAUL, MINNESOTA. 
(AFTER ULBICH.) 




Fig. 162.— Batostoma magnopora. a, a small Russian example referred to the species, natural 

SIZE; 6, TANGENTIAL SECTION OF SAME SPECIMEN, X20; C AND d, VERTICAL SECTION, X10, AND A PORTION, 

X20. Wassalem beds (D3), Uxnorm, Esthonia. 



epicuous. In vertical sections the tubes proceed toward the surface in a very gentle 
curve until they enter the unusually narrow peripheral region, where the curve is 
sufficiently accelerated to enable them to open at the surface with nearly direct 
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apertures. Diaphragms are very remote or wanting in the axial region, and not 
numerous even in the peripheral portion. Here each tube presents from one to five, 
separated by intervals of from one-half to one tube diameter. In the mesopores, 
which appear to be very short, the diaphragms are much closer, with three or four in 
0.5 mm. In the central part of transverse sections the tubes are conspicuously divided 
into a large and small set, both having very thin walls. 

Occurrence. — The American types are from the Rhinidictya bed of 
the Black River (Decorah) shales of Minnesota. In Russia the species 
is known only from the Wassalem beds (D3) at Uxnorm, Esthonia. 

Plesiotype.—e&t. No. 57377, U.S.N.M. 

Thin sections of the Russian type are in the collections of the 
British Museum. 



Batottoma fcrtilis Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minne- 
sota, 1886, p. 92. 

Batottoma fertile Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 290, pi. 25, figs. 1-11; Zittel's Textbook of Paleontology (Eng. ed.), 
1896, p. 275, fig. 459 B. 

Original description. — Ulrich thus describes this species: 

Zoarium attaining a large size, 50 to 100 mm. in height, consisting of strong, irregu- 
larly thickened, more or less compressed branches that divide without regularity; 
thickness of branches 5 to 25 mm., width 8 to 30 mm. Zooecial apertures varying 
according to the size and number of the mesopores and the thickness of the walls, 
from polygonal to circular. In some specimens and portions of others mesopores are 
exceedingly few and the zooecial walls thin and generally in contact at all sides; in 
the majority of examples mesopores are moderately abundant and the walls thicker, 
but the zooecial apertures are still polygonal or at any rate most of them subangular. 
From this, the typical form, we can trace the variations by small degrees into a form 
which, for the sake of reference, may be designated as var. circulare. In this the zooe- 
cial apertures are almost perfectly circular, inclosed by a raised rim or peristome, and 
largely separated from each other by depressed interspaces. * * * Interspaces 
occupied by mesopores varying considerably in size and shape. Their mouths are 
commonly closed by a calcareous plate in which a variously situated rounded opening 
may be observed. When the preservation is unusually favorable the surface of the 
plate is studded with very minute papillae representing the terminations of exceed- 
ingly small foramina. Acanthopores between one and two to each zocecium, but 
very small and only in rare instances distinguishable at the surface. At intervals 
of 3 or 4 mm. occur clusters of zocecia a little larger than the average, and in the center 
of these usually small substellate maculfe. Between eight and nine of the average 
zocecia in 3 mm. 

Internal characters: In vertical sections the tubes have thin and somewhat irregu- 
larly fluctuating walls in the axial region . Their course to the surface is gently curved 
throughout, and as they near the same their walls are appreciably thickened, while 
mesopores, whose number varies greatly in different specimens, are abruptly devel- 
oped. The mesopores may be constricted at the points where they are intersected 
by the diaphragms. The latter are often thickened circumferentially, and vary some- 
what in the number occurring in a given space, seven and eleven in 1 mm. being 
the extremes so far noticed. In the axial region diaphragms are very far apart or 
are wanting entirely, but in the peripheral portion the average distance between 
them is about equal to half their diameter. Specimens more than 12 mm. thick 
consist of two or more layers of tubes. 



BATOSTOMA FERTILE Ulrich. 



Text fig. 163. 
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In the above description Ulrich has embodied all of the essential 
features of the species. The Russian examples referred here are so 
similar externally and internally that there can be little doubt of the 
correctness of their reference to Batostoma fertile. 




Fig. 163.— Batostoma febtils. a and b, a large and a small specimen, natural size; c, surface 

OF THE LAEGES SPECIMEN, X9; d, TANGENTIAL SECTION OF THE SAME EXAMPLE, Xl8; e, VERTICAL SEC- 
TION, NATURAL SIZE, AND A PORTION, Xl& BLACK RlYER (DSCORAH) SHALES, MINNEAPOLIS, MINNE- 
SOTA. (After Ulrich.) 



Occurrence. — Common in the Stictoporella bed of the Black River 
(Decorah) shales of Minnesota; rare in the Echinospherites lime- 
stone (CI) near Reval, Esthonia (Cat. No. 57378, U.S.N.M.). 

American specimens of the species are in the collections of the British 
Museum. 

BATOSTOMA FERTILE CIRCULARS Ulrich. 
Text fig. 164. 

Batostoma fertile var. circulare Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 
3, pt. 1, 1893, p. 291, pi. 25, figs. 8, 9; Zittel's Textbook of Paleontology 
(Eng. ed.), 1896, p. 275, fig. 459 B. 

The distinctive feature of this variety is pointed out in the above 
description, and illustrated in the accompanying figure, although 
often the peristomes are thicker and more distinctly separated from 
each other than is shown in the figure. Both species and variety 
are found associated in American strata and likewise in the Russian. 
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Occurrence. — Abundant in the Stictoporella bed of the Black River 
(Decorah) shale in Minnesota; rare in the Echinospherites limestone 
(CI), near Reval, Esthonia (Cat. No. 57379, U.S.N.M.). 



Fig. 164.— Batostoma fertile circularx. a and 6, surface of a typical example, X9, with a por- 
tion, X18; C AND d, TWO TANGENTIAL SECTIONS, X18, FROM DIFFERENT PARTS OF THE MATURE ZONK. 

Black River (Decorah) shales, Minneapolis, Minnesota. (After Ulrich.) 

American specimens of the species are in the collections of the 
British Museum. 



This striking bryozoan may be easily recognized by its unusually 
robust branches, very large polygonal zooecia and few mesopores. 
In size of zoarium the species is approached by no other of the known 
Paleozoic ramose bryozoans, while such unusually large zooecia are 
found in but few branching species. The small fragment figured 
on plate 10 averages 25 mm. in diameter, but the more complete 
zoarium illustrated has branches 40 mm. in diameter, increasing to 
70 mm. just before a bifurcation. This latter specimen, and another 
showing the basal portion clearly, indicate that the complete zoarium 
consisted of a stout, slightly spreading basal portion arising into a 
short, cylindrical stem, which, after a growth of 60 mm. or more, 
divided dichotomously. After a growth for a similar distance, each 
of these divisions branches in the same way, but after this second 
branching, zoarial growth seems to have stopped. An entire zoarium 
was therefore probably seldom over 150 mm. in height. 

Surface of a zoarium smooth, maculae scarcely distinguishable 
with the naked eye, but under a hand lens they are seen to be com- 
posed of the usual large zooecia and more numerous mesopores. 
Zooecia angular, unusually large, four to four and one-half in 2 mm. ; 
an ordinary zooecium averages 0.5 mm. in diameter, while the largest 
zooBcia of the maculae are one-half again as large. Zooecial walls 
thin; acanthopores apparently seldom developed, probably repre- 
sented by knot-like structures in the cell angles; mesopores few, 




BATOSTOMA MICKWITZI, new species. 



Plate 10, figs. 3-6; text fig. 166. 
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generally entirely absent in the intermacular areas and occurring 
only sparingly in the maculae. 

In vertical sections the tubes in the immature zone have thin, 
somewhat flexuous walls and are crossed by very few diaphragms. 




FlO. 165.— BATOSTOMA MXCKW1TZ1. a, TANGENTIAL SECTION, X20, SHOWING WALL STRUCTURE AND BBS 
OF ZOCECIA* RANGING FROM THE LARGE ONES OF THE MACULA TO THE SMALLER ORDINARY ONES; ft, VER- 
TICAL SECTION, X8, THROUGH DOTH REGIONS AND WITH A SECOND GROWTH OF ZOOIOA; C, SEVERAL TUBES 
OF THE MATURE ZONE, X20, IN VERTICAL SECTION; d, VERTICAL SECTION, X20, SHOWING STRUCTURE OF 
WALLS IN THE IMMATURE ZONE. WASSALEM BEDS (D3), UXMORM, ESTHONIA. 



The curve to the surface is gentle and the mature region is distin- 
guished principally by the more abundant diaphragms and slightly 
thicker walls. In the most crowded portion of the tubes three dia- 
phragms occur in their own diameter, but one to two in this distance 
is more often the rule. 
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In the size of its zooecia alone this species is so decidedly different 
from other ramose Trepostomata that comparisons are unnecessary. 
The specific name is in honor of the late Dr. August von Mickwitz, 
who collected the type-specimens. 

Occurrence. — Common in the Wassalem beds (D3) at Uxnonn, 
Esthonia. 

Cotypes.— Cat. No. 57380, U.S.N.M. 

Thin sections of the type-specimens and two specimens from the 
type locality are in the collections of the British Museum. 



Amplexopora winchelli Ulbich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 

Minnesota, 1886, p. 91. 
BcUo8toma winchelli Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 

1893, p. 295, pi. 26, figs. 33-37; pi. 27, figs. 1-6.— Simpson, Fourteenth Ann. 

Rep. State Geologist of New York for the year 1894, 1897, p. 588, fig. 174. 



Pig. 166.— Batostoma winchelli. o and b, two fragments of natural size; c, burface of a, X9 

AND X18; d, TANGENTIAL SECTION, X18, SHOWING CHARACTER OF A MATURE EXAMPLE; 6, SMALL POR- 
TION OF A TANGENTIAL SECTION OF A YOUNG SPECIMEN, X18; /, SEVERAL ZOCECIA OF FIGURE d, X50; 
g, VERTICAL SECTION, X18, OF AN ORDINARY SPECIMEN. BLACK RlVER (DECORAH) SHALE, ST. PAUL, 

Minnesota. (After Ulrich.) 

The Russian specimens referred to this abundant American species 
show external and internal features so similar to those figured below 
that the illustrations of the American form will serve for both. The 
Allowing are the essential characters of the species : 



BATOSTOMA WINCHELLI (Ulrich). 



Text fig. 166. 





r 
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Zoarium of irregularly ramose, subcylindrical, smooth branches, 
usually 5 to 7 mm. in diameter. Zooecial apertures subangular, 
somewhat irregularly arranged, seven to eight in 2 mm., with moder- 
ately thick walls, ridge shaped when perfect, and with acanthopores 
at the angles of junction. Mesopores few and irregularly developed. 

The internal structure is well illustrated in the accompanying 
figure, which is copied from Ulrich. The zooecia are smaller than in 
any of the other species of the genus, and this, in addition to their 
shape, will aid in identification. 

Occurrence. — Common in the Rhinidictya bed of the Black River 
(Decorah) shales of Minnesota; apparently rare in the Jewe beds (Dl) 
at Paeskull (Cat. No. 57381, U.S.N.M.), and in the Wesenberg lime- 
stone (E) at Wesenberg, Esthonia (Cat. No. 57382, U.S.N.M.) 

British Museum, specimen and thin section from Paeskull, Esthonia. 




Fig. 167.— Batostoma wdtchxlli spinxjlosum. a, a Russian example, natural size; b, tangential 

SECTION, X20, SHOWING THICK WALLS AND FEWEB LARGER ACANTHOPORES THAN USUAL; C, SEVERAL 
Z0020A OF ANOTHER TANGENTIAL SECTION OF THE SAME SPECIMEN, X20, EXHIBITING THE NORMAL DEVEL- 
OPMENT OF ACANTHOPORES NOTED IN AMERICAN EXAMPLES; d, VERTICAL SECTION, X20. WASSALEM 
BEDS (D3), UXNORM, ESTHONIA. 

BATOSTOMA WINCHKLU SPOTT7LOSUM Ulrich. 
Text figs. 167, 168. 

Batostoma winchelli var. spinulosum Ulrich, Geol. and Nat. Hist. Surv. Minne- 
sota, vol. 3, pt. 1, 1893, p. 296, pi. 27, figs. 7, 8; ZittePa Textbook of Paleon- 
tology (Eng. ed.), 1896, p. 275, fig. 459 C. 

In the typical form of this species the acanthopores are small or 
only of medium size, and are numerous enough to occupy nearly all 
the junction angles. The present variety was distinguished by Ulrich 
to include those specimens having the same general zoarial and 
zooecial characters except that the acanthopores are much stronger 
and the zooecia are a trifle larger. Tangential sections prepared 
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from American specimens are shown in figure 168 for comparison 
with the Russian specimens referred to the variety. The thin sec- 
tions of the particular specimen illustrated in figure 167 show 
unusually large and few acanthopores, but other sections of the same 
example show them of the more usual size and number. 

Occurrence. — Common in the Black River (Decorah) shales of 
Minnesota; apparently rare in the Wassalem bed (D3) at Uxnonn, 
Esthonia. 

Plesiotype.— €at. No. 57383, U.S.N.M. 

Thin sections of the Russian example are in the collections of the 
British Museum. 




Fig. 168.— Batostoma wtscbsl u spdtulosum. a and b, tangential section, X18, and a single iokx- 

aUM, X50, WITH NUMEROUS ACANTHOPORES. BLACK RlYER (DECORAH) SHALES, ST. PAUL, MINNE- 
SOTA. (After Ulrich.) 

i 

BATOSTOMA. GRA1HJLOSUM, new ■pedes. 
Text fig. 169. 

Only two examples of this form are known to me, but its large 
zooecia and numerous large acanthopores, in addition to its internal 
structure, form a combination of characters so different from other 
species of Batostoma that I do not hesitate to describe it as new. 
The example on which the description is based is a cylindrical stem 
8 mm. in diameter, most of which has been used in making the thin 
sections studied. Its surface is free from monticules but granulose 
because of the numerous acanthopores. Zooecia thick-walled, 
irregularly polygonal with occasional mesopores. Acanthopores 
large and numerous, eight usually surrounding a zooecium. Three 
and one-half to four zooecia in 2 mm. Maculae of larger zooecia and 
more abundant mesopores a conspicuous feature of the surface and 
of thin sections. 

The internal structure is that of a typical Batostoma. In the 
vertical section figured the mature region is short and little devel- 
oped, but the beaded mesopores and usual wall structure of the genus 
are apparent. Tangential sections bring out the numerous laige 
acanthopores very plainly and show in addition rather few mesopores. 
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Altogether the numerous large acanthopores will distinguish this from 
other species of the genus which have equally large zooecia. A very 
similar, undescribed, or possibly the same species, is present in the 
Black River rocks of America. 

Occurrence. — Rare in the Jewe limestone (Dl), Baron Toll's 
estate, near Jewe, Esthonia, and in the Itfer limestone (C3), north of 
Wesenberg, Esthonia. 

Holotype.— Cat. No. 57384, U.S.N.M. 

British Museum, thin sections of the type-specimen, and a speci- 
men from the Itfer limestone, north of Wesenberg. 



c b 




Fig. 160^-Bato8toma grajtulosttm. a, the sectioned type-specimen, natural size; b, tangential 

SECTION OF MATURE ZONE, X20, SHOWING NUMEROUS GRANULE-LIKE ACANTHOPORES; C, VERTICAL SEC- 
TION, X20, WITH THE MATURE ZONE ONLY A LITTLE DEVELOPED. JEWE LIMESTONE (Dl), BARON 

Toll's estate, Esthonia. 



Genus HEMIPHRAGMA Ulrich. 

Batostoma (part) Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 379. 

Hemiphragma Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, 
p. 299; ZitteFs Textbook of Paleontology (Eng. ed.), 1896, p. 275.— Simpson, 
Fourteenth Ann. Rep. State Geologist of New York for the year 1894, 1897, 
p. 592. — Nickles and Bassler, Bull. 173, U. S. Geol. Surv., 1900, p. 35. 

The genus Hemiphragma was established by Ulrich to include four 
American species apparently closely related to Batostoma, but differ- 
ing in having incomplete instead of complete diaphragms in their 
mature region. A ramose form, Batostoma irrasum Ulrich, occurring 
in the Middle Ordovician strata of Minnesota and Iowa, was selected 
as the genotype, and its style of growth was regarded as a generic 
characteristic. Since that time a fifth ramose species, Monticulipora 
whitfieldi James, from the Eden division of the Cincinnatian rocks, 
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has been assigned to the genus, and at least four undescribed branch- 
ing forms have been discovered. In addition to this four American 
species with the same structural features of incomplete diaphragms, 
but with a massive form of growth, are awaiting description. The 
genus Hemiphragma is therefore represented in America by no less 
than thirteen species. The occurrence of ten species in the Middle 
Ordovician of Russia and Sweden, seven of which are new, is an 
interesting addition to our knowledge of the genus, and, as noted 
before, emphasizes the value of incomplete diaphragms as a generic 
feature. 

Oenotype. — Batostoma irrasum Ulrich. Middle Ordovician (Black 
River) of Minnesota and Iowa. 



Fig. 170.— Hemiphragma tenttimurale. a, the Russian example sectioned, natural size; ft, txkw 
or tangential section through the oldest past or the mature zone; c, vertical section, X20. 
Wassalem beds (D3), Uxnorm, Esthonia. 



Hemiphragma tenuimurale Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 301, pi. 24, figs. 20-23. 

The following remarks, although based on the Russian specimens 
of this species, apply also to the American types. 

Zoarium of small, irregularly dividing branches, 6 to 10 mm. in 
diameter; surface smooth with inconspicuous maculae of zooecia 
larger than usual; zooecial tubes polygonal, thin-walled; five to six 
zooecia in 2 mm.; mesopores few, restricted almost entirely to the 
maculse; no acanthopores observed. 




HEMIPHRAGMA TKH UIMURALB UWch. 



Text figs. 170, 171. 
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The most important internal features are shown in vertical sections 
where the thin, irregularly fluctuating walls and the rather numerous 
incomplete diaphragms, with as many as three in a tube diameter in 
the mature zone, are the most important points to be noted. The 
zooecial walls in the mature zone are but slightly thickened, differing 
in this respect from nearly all other ramose species of Hemiphmgma. 
The particular thin section figured shows incomplete diaphragms at 
distances ranging from one to two tube diameters in a portion of the 
immature region. 

In general zoarial and zooecial characters these Russian examples 
are practically identical with the abundant American form from the 
Clitambonites and Nematopora beds of the Lower Trenton in Minne- 
sota. Indeed, the only difference noted at all was the occurrence of 




Fig. 171.— Hbmiphragma tentjimttrale. Ulbich's views or the Minnesota types, a, surface of 
specimen showing the ssmidiapheagm8 in the zooecial cavities, x9; b, vertical section, x18; 
c, tangential section, x18, showing the fully matured condition. lower beds of the 
Trenton limestone, near Cannon Falls, Minnesota. 



a few incomplete diaphragms in the immature zone of the Baltic 
specimens. Such an occurrence is known in old examples, particu- 
larly at the base of a zoarium, and it is evident that the particular 
sections figured were obtained from such specimens. 

The ramose habit of growth, thin-walled, polygonal zocecia, few 
mesopores, and especially the numerous incomplete diaphragms of 
the mature region, are characters which will distinguish H. tenuis 
murale from associated forms. Comparison of figures 170 and 171 
will show the practical identity of internal structure in the Russian 
and American specimens. 

Occurrence. — Common in the Clitambonites and Nematopora beds 
of the Lower Trenton at various localities in Minnesota and Iowa. 
Rare in the Wassalem bed (D3) at Uxnorm, near Reval, Esthonia. 

Plesiotype.—Ca,t. No. 57416, U.S.N.M. 

British Museum, a thin section of the Russian type. 
92602°— Bull. 77—11 20 
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HEMIPHRAOMA DLRASUM (Ulrich). 
Text figs. 172, 173. 

Batostoma irrasa Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minnesota, 
1886, p. 94. 

Eemiphragma irrasum Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 299, pi. 24, figs. 5-19; Zittel's Textbook of Paleontology (Eng. ed.), 
1896, p. 275, fig. 460.— Simpson, Fourteenth Ann. Rep. State Geologist oi 
New York for the Year 1894, 1897, p. 592, figs. 190-193. 

This very abundant American Black River species is represented 
in the Russian collection by a large zoarium which, as a comparison 
of figures 172 and 173 will show, has a structure practically identical 



c 




Fig. 172.— Hemphbagma ibrasum. /, views or the Minnesota types, after Ulrich. a and b, two 

FRAGMENTS, NATURAL SIZE, SHOWING DIFFERENCE IN SIZE AND BRANCHING; C, SURFACE OF AN AVER- 
AGE EXAMPLE, X9; d AND t, TANGENTIAL SECTIONS, X18, EXHIBITING RANGE OF STRUCTURE NOTED IN 
VARIOUS PARTS OF THE ZOARIUM J /, VERTICAL SECTION OF BRANCH, X9. BLACK RlVEB (DECORAH) 

shales, Minneapolis, Minnesota. 



with that of Ulrich's types. In fact, this specimen differs only in the 
greater size of its branches, a difference due entirely to age. Ulrich 
has given the following description of Hemiphragma irrasum: 

Zoarium consisting of small, subcylindrical, frequently and rather irregularly divid- 
ing branches, commonly 5 or 6 mm. in diameter, but varying from 4 to 8 mm., the 
latter extreme probably only when an extra layer of tubes has grown over the original 
branch. Monticules wanting, but under fully matured conditions the surface is abun- 
dantly spinulose. Zooecia with subangular apertures and thin walls when young, 
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and with smaller, subcircular or oval apertures and more or less thick walls in fully 
matured examples; arrangement of apertures rather regular in rows about small solid 
spots, in the immediate vicinity of which the zocecia may be of larger size than else- 
where; seven to nine in 3 mm. Interspaces apparently solid and generally with 
shallow irregular depressions in most specimens, but in very young stages a variable 
number of irregular mesopores may be recognized. Acanthopores numerous, two or 
more to each zooecium, situated in the angles of junction and interspaces, and increas- 
ing in size with age. They are large and a conspicuous external feature of well-pre- 
served mature examples. 




FlO. 173. — HEMTPHRAGMA IBBA8X7M. a, VIEW, NATURAL SEES, OF TOT LARGE, IRREGULARLY BRANCHING 
BASAL PORTION OF A ZOARIUM; b, TANGENTIAL SECTION OF THE SAME SPECIMEN, X20; C, SEVERAL ZOOS- 
CIA, X35, ILLUSTRATING THE MINUTE WALL STRUCTURE; d VERTICAL SECTION, X20, PASSING THROUGH 
BOTH REGIONS. ORTHOCERAS LIMESTONE (B3), BALTISCHPORT, ESTHONIA. 



Internal characters. — In the axial region of vertical sections the tubes have thin and 
irregularly fluctuating walls and few or no diaphragms. The latter are complete here 
and the proximal end of the tube expands to full size with unusual rapidity. In the 
peripheral region, which is narrow and abruptly distinguished from the axial, the 
walls are more or less thickened, and the tubes intersected by semidiaphragms, 
about four in 0.5 mm. I have satisfied myself that all the transverse partitions in 
this outer part of the zooecial tubes are really incomplete. That many may appear 
entire in sections is only because their inner edge happens to be vertical instead of 
horizontal. Mesopores are difficult to make out in these sections, being short and 
usually filled, in part at least, with solid tissue. Tangential sections require no descrip- 
tion, all the essential characters being shown in the figures. 
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Occurrence. — In America, common in most of the subdivisions of 
the Black River (Decorah) shales in Minnesota and Iowa and in the 
Clitambonites bed of the Lower Trenton of the same states. Appar- 
ently rare in Russia, the only known specimen being from the Ortho- 
ceras limestone (B3), near Baltischport, Esthonia. 

Plesiotype.— Oat. No. 57417, U.S.N.M. 

British Museum, thin section of the Russian type. 



Fig. 174. — Heiqphraoka pandkrl a, vertical section, X20, showing the large, thick SEMI- 
DIAPHRAGMS; b, THE USUAL VIEW SEEN IN TANGENTIAL SECTION, X20; C, PORTION OF SAME, X40, SHOWING 
STRUCTURE OF WALLS AND ACANTHOPORES. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, ESTHOHIA. 



Orbipora panderi Dybowskt, Die Chaetetiden der Ostbaltischen Silur-Formatian, 

1877, p. 66, pi. 2, figs. 9-9c. 
Cfr. Hcmiphragma ottawaense (Foord), Contr. Micro-Pal. Cambro-Sil., 1883, p. 18, 

pi. 2, figs. 1-1/. 

Dybowski has given sufficient illustrations of this fine species (see 
pi. 3, figs. 9-9c) to make its identification easy, and the additional 
figures here presented are introduced to exhibit features of internal 
structure not shown by the author of the species. As Dybowski's 
figures show, the species is an undoubted typical Hemiphragrna, and 
to one acquainted with American forms its resemblance to Hemi- 
pTiragma ottawaense (Foord), from the lowest Trenton of Canada, is 
very striking. This resemblance is most marked in the surface 
features of the zoarium and in the internal structure seen in vertical 
sections. Tangential sections show, however, that the Russian spe- 
cies has more angular zooecia, more numerous and more regularly 
arranged acanthopores, and fewer mesopores or closed interspaces. 
Thus, while the two are closely related, and possibly one is only a 




HEMLPHRAGMA PANDERI (Dybowski). 



Plate 3, figs. 9-9c; text fig. 174. 




EABLY PALEOZOIC BBYOZOA OP THE BALTIC PROVINCES, 287 



variety of the other, an examination of the magnified surface will 
distinguish them. The characters of HemipTiragma panderi are as 
follows: 

Zoarium of stout, cylindrical, rather infrequently dividing branches, 
averaging 10 mm. in diameter. Surface smooth, with conspicuous 
macuieB composed of thick-walled mesopores and zocecia larger than 
usual or of aggregations of mesopores completely filled with a dense 
tissue. The latter arrangement in the maculae forms the spots well 
shown in Dybowski's figure. These maculae are either level with the 
surface or are slightly sunk beneath the plane of the ordinary zocecia. 
Zooecial apertures subangular, thick walled, and exhibiting numer- 
ous blunt acanthopores on the walls and on the closed mesopores 
forming the macul®. Six zocecia in 2 mm. Mesopores few, seldom 
more than one to a zooecium, and usually closed at the surface. 
Acanthopores of medium size, but so numerous that 20 to 24 some- 
times surround a zooecium. 

The internal structure is so distinct that a description, in addition 
to the figures, is hardly necessary. Vertical sections show charac- 
teristic incomplete diaphragms very distinctly. In this species cross 
partitions of any kind are absent in the immature zone, and semi- 
diaphragms are first inserted in the bend to the mature region. In 
the latter region proper they are well developed both in size and 
number. The especial features of tangential sections are the angu- 
lar, thick-walled zocecia, the numerous acanthopores, and the scarcity 
of mesopores. 

Occurrence. — Common in the Kuckers beds (C2) and apparently 
rare in the Jewe limestone (Dl), Baron Toll's estate, Esthonia. 



Plesiotype.—Czt. No. 57418, U.S.N.M. 

British Museum, specimens and thin sections from the Kuckers 
(C2), Baron Toll's estate. 



Zoarium ramose, of smooth, slender, cylindrical, frequently dividing 
branches, 3 to 4 mm. in diameter. Maculae composed of thick- 
walled mesopores, a conspicuous feature of the surface under the 
hand lens but less noticeable to the unaided eye. Zooecial apertures 
subangular, thick-walled, frequently separated by mesopores with 
walls of equal thickness. About seven zocecia in 2 mm. Acantho- 
pores very inconspicuous or wanting. 

In the axial region of vertical sections the zooecial tubes have 
strongly crenuiated or fluctuating walls, and are not crossed by 
partitions save an occasional semidiaphragm developed usually in the 
bend to the mature zone. The zooecial walls become thicker and less 



HKMTPHRAGMA GLABRUM, new ipeciet. 



Plate 10, fig. 1; text fig. 175. 
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crenulated in the mature region where the thickness is again increased 
by the deposition of solid tissue along their sides. Here diaphragms 
are more numerous and nearly always appear to be complete. In the 
mesopores diaphragms occur at intervals of one-half their diameter 
apart. Frequently the mesopores become filled with solid tissue to 
such an extent that they are indistinguishable in sections and form 
solid interspaces at the surface. 




Fig. 175. — Heiuphbagma glabbum. a and b, two fragments, natural size; c, basal pobtion or a 

ZOARIUM, NATURAL SIZE; d, TANGENTIAL SECTION, X20, EXHIBITING THICK- WALLED, ANGULAR ZOCECIA 
AND MESOPORES; C, VERTICAL SECTION, X20, SHOWING FEWER 8EMIDIAFHRAGMS THAN USUAL; /, SEV- 
ERAL ZOOGGIA OF A TANGENTIAL SECTION, X35, ILLUSTRATING WALL STRUCTURE. WaSSALBM BEDS (D3) 
UXNORM, ESTHONIA. 

The internal structure of numerous specimens of this well-marked 
species has been studied and the usual characters are illustrated in 
figure 175. In figure 175 e the semidiaphragms are not as numerous 
as in other vertical sections while the complete diaphragms are more 
abundant. It is probable that most of the latter are in reality incom- 
plete and only appear complete because of the way they are cut by 
the section. 

Externally the slender, branching, smooth stems with thick-walled 
zooecia and mesopores, and internally the strongly crenulated walls 
of the immature region, and the occurrence of semidiaphragms are 
characters which will aid in separating the present species from asso- 
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ciated ramose bryozoans. The thick-walled subangular zooecia and 
mesopores, practical absence of acanthopores, and the few semidia- 
phragms will separate it from other species of the genus. 

Occurrence. — Not uncommon in the Wassalem beds (D3) at 
Uxnorm, Esthonia. 

Cotypes.— Cat. No. 57420, U.S.N.M. 

British Museum, one specimen and one thin section. 



c 




Fig. 176.— Hemiphbaqma pygm-eum. a, side view of a typical specimen, X2; b, an ordinary tan- 
gential SECTION, X20, SHOWING THE CONSPICUOUSLY LARGE, NUMEROUS ACANTHOPORES; C, PORTION 
OP THE SAME, X35, WITH MORE DETAILED STRUCTURE OP THE ACANTHOPORES AND WALLS; d, VERTICAL 
SECTION, X20, WITH CHARACTERISTIC TABULATION. CHASMOPS LIMESTONE, SOUTH OP BODAHAMN, 
ISLAND OP O ELAND. 



HKMIPHRAGMA PYGl&fiUM, new species. 

Text fig. 176. 

In the collection made by Dr. Bather from the Chasmops limestone, 
near Bodahamn, Oeland, are several specimens of a small, massive 
Eemiphragma, which proved upon study to have some very striking 
internal characters. The zoarium of the specimens observed is of 
small pedunculate masses about 8 mm. in height and the same meas- 
urement in their greatest width. The general shape of the zoarium, 
as well as the smooth surface of one of the types, is shown in figure 
176 a. Maculae are observed with difficulty at the surface, the most 
striking feature here being rather small, polygonal to rounded zooecia, 
numerous angular mesopores, and many large conspicuous acantho- 
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pores. The latter form the most noticeable character in thin sec- 
tions, where, in the tangential especially, they are so large that 
the place of an ordinary mesopore is often occupied by one. Four 
acanthopores usually surround a zooecium, although six or seven 
sometimes occur. Mesopores are likewise numerous and so large that 
in tangential sections they are often distinguished from the true 
zooecia with difficulty. In vertical sections the difference in tabula- 
tion will of course readily distinguish the two. The walls of both 
zooecia and mesopores are quite thick for such a form of growth, in 
fact, with the exception of size of zoarium, H. pygmseum is an 
exceptionally well developed species. The tabulation of zooecia and 
mesopores is shown in figure 176 d } while an idea of the relative size f 
arrangement, and number of mesopores as well as the structure of walls 
and acanthopores may be had from figures 176 ft. and c. 

None of the other species of Hemiphragma has such well developed 
acanthopores, and this character alone will serve to distinguish the 
species. 

Occurrence. — Apparently rare in the Chasmops limestone near 
Bddahamn, island of Oeland, Sweden. 

The figured type and thin sections are in the collection of the 
British Museum. 

HBMIPHRAGMA MULTIPORATUM, new ipecke. 

Text fig. 177. 

Although but a few examples of this species have been seen, its 
characters are so distinct from all other species of the genus that no 
difficulty should arise in distinguishing it. The zoarium in the type- 
specimen is a flattened, hemispheric mass, which, before thin sections 
were cut from it, was 20 mm. in diameter and about 7 mm. high. As 
usual in zoaria of this shape, the base is slightly concave with a con- 
centrically wrinkled epitheca. The celluliferous surface is smooth 
but shows distinct maculae composed entirely of mesopores, at 
intervals of 4 mm., measuring from center to center. The zooecial 
apertures are thin-walled, polygonal, and are completely isolated by 
one to three rows of angular mesopores. About four zooecia occur 
in 2 mm., although the diameter of a single zooecium averages 0.30 
mm. Acanthopores are absent entirely, but mesopores are exceed- 
ingly abundant. In the maculae seven rows of mesopores may be 
counted, but in the intermacular spaces one or two rows usually 
separate neighboring zooecia. 

Excepting the numerous mesopores, the internal structure is quite 
similar to other massive forms of the genus. The mesopores are 
closely tabulated with straight partitions, while the zooecia have the 
usual semidiaphragm projecting from either wall and averaging two 
in a tube diameter in the crowded portions. The very numerous 
mesopores, however, form the most striking feature of both vertical 
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and tangential sections. Another characteristic of the mesopores is 
their comparatively straight walls which are in contrast with those 
of other species of the genus. 

The hemispheric growth, great abundance of mesopores, large, 
distinct macul», absence of acanthopores, and the distinct tabulation 
of both zocBcia and mesopores, form a combination of characters 
which amply distinguish the pfresent form. 




Fig. 177.— Hemfhragma multiporatum. a, side view of the type-specimen before sectioning; 

b, TANGENTIAL SECTION, X8, SHOWING A MACULA IN THE LOWES FAST OF THE FIGURE; C, PORTION OF 
THE SAME, X20, WITH THE MESOPORES SHADED TO DISTINGUISH THEM FROM THE ZOCECIA; rf, VERTICAL 
SECTION, X20, INCLUDING A MACULA; I, A PART OF THE SAME SECTION, X20, SHOWING THE DIFFERENCE 
IN TABULATION BETWEEN ZOOSOA AND MESOPORES. KUCKBRS SHALE (C2), BARON TOLL'S ESTATE, 
ESTHONIA. 

Occurrence. — Rare in the Kuckers shale (C2), Baron Toll's estate, 
Esthonia, and in the Echinospherites limestone (CI), at Duboviki, 
on the Wolchow River, government of St. Petersburg. 

Holotype.— Oat. No. 5742 1 , U.S.N.M. 

British Museum, thin section of specimen from the Kuckers shale, 
Baron Toll's estate. 
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HEMIPHRAGMA SUBSPHBRICUM, new species. 

Plate 10, fig. 2; text figB. 178, 179. 

Zoarium massive, quite variable in shape, but usually of irregular 
subspherical masses, several centimeters in diameter. Young 
examples are often uniformly rounded, but in older examples, where 
the growth is less regular, the zoarium is somewhat irregular, and 




FlQ. 178.— HEMD7HRAGMA SUB8FHBRICUM. a AND 6, TWO PORTIONS OF A TANGENTIAL SECTION, X20 AND 
X8, IN EACH CASE CUTTING A MACULA; C, ZOCEC1A OF THE SAME SECTION, X40, ILLUSTRATING THE EX- 
TREMELY THIN SIMPLE WALLS; d, VERTICAL SECTION, X8, PASSING THROUGH SEVERAL SUOCESSIVX 
IMMATURE AND MATURE REGIONS; t f PART OF THE SAME 8ECTION, X20, SHOWING WALLS AND SEMI- 
DIAPHRAGMS MORE CLEARLY. WSSENBERG LIMESTONE (B), WESENBERG, ESTHONIA. 



may attain a diameter of 5 or 6 cm. The zoarial surface is smooth, 
but clusters of large zooecia forming the macule occur at Intervals 
of 5 mm. and are visible to the unaided eye. Zooecial apertures 
direct, thin-walled, angular, and in contact, five in 2 mm. Mesopores 
few, often entirely wanting; acanthopores absent. 

In vertical sections of a large specimen the zoarium is seen to be 
made of a number of zocecial layers, each of which shows an immature 



Digitized by 



EABLY PAUSOZOIC BBYOZOA OF THE BALTIC PROVINCES. 293 



region where the walls are thin, and semidiaphragms are far apart, 
and a mature zone conspicuous for its crowded partitions and slightly 
thicker walls. Two such layers are shown in the accompanying 
illustration (fig. 178 d), while a more magnified view of a mature zone 
and part of an immature zone is shown in figure 178 c. The occur- 
rence of incomplete diaphragms throughout the zocecial tubes and the 
practical absence of small, beaded tubes with straight partitions 
may be seen in such sections. The arrangement and abundance 
of the semidiaphragms is about the same in this species as in the 
other massive forms, H. rotundatum and H. pygmxum, but an especial 



a 




FlO. 179. — HEMIPHRAGMA 8UBSPHERICUM. FOUR VIEWS OF ZOABIA, NATURAL SIZE. 0, SIDE VIEW OF A 
SPECIMEN COMPOSED OF TWO BOUNDED ZOABIA GROWING TOGETHER; b, SIDE VIEW OP A LONGER, MORE 
FLATTENED SPECIMEN; C, A ROUNDED, SOMEWHAT IRREGULAR EXAMPLE; d, BASAL VIEW OF SPECIMEN, 
SHOWING CICATRIX OF GASTROPOD UPON WHICH GROWTH COMMENCED. WESSNBEBG LIMESTONE (E), 

Wesenberg, Esthonia. 

point of difference is the crenulation of the tubes in H. subspTiericnm. 
This latter feature is likewise shown in vertical fractures of the 
zoarium. 

Tangential sections bring out the extreme simplicity and thinness 
of the zocecial walls and the absence of acanthopores. Mesopore- 
like spaces are present in such sections, but these are usually young 
zooBcia. At the surface of the zoarium such spaces are practically 
wanting, the zooecia being regularly polygonal and in contact on all 
sides. The semidiaphragms, which in vertical sections are noted 
to frequently curve slightly downward, are seen in tangential sections 
where they appear as a more or less curved line crossing the zooecium. 
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The massive zoarium, extremely thin-walled polygonal zocecia, 
absence of acanthopores, few mesopores, crenulated zocecial tube and 
numerous semidiaphragms of H. subsphericum should suffice to dis- 
tinguish it from associated as well as other massive bryozoans. 
Externally Monotrypa jewensis is quite similar, but the vertical frac- 
ture of H. subsphericum showing semidiaphragms will distinguish 
them. A globose Eemiphragma in the lowest Trenton strata of the 
United States is closely related to the form under discussion, but as it 
remains undescribed, comparisons are unnecessary. 

Occurrence. — Abundant in the Wesenberg limestone (E) at Wesen- 
berg, Esthonia, and vicinity. 

Cotypes.— Cat. No. 57423, U.S.N.M. 

Specimens and thin sections in the collection of the British Museum. 



The type-specimen of this species is a rounded, subpyriform mass, 
about 20 mm. long and 14 mm. in diameter, with a smooth, cellulif- 
erous surface and inconspicuous maculae. The zocecial apertures 
are direct, angular, thin-walled, and exhibit sharp acanthopores of 
medium size at many of their junction angles. Five to six occur 
in 2 mm. The mesopores are angular, usually small and few, seldom 



Fig. 180. — Hemiphragma rottjndatum. a, sdb view of the type-specimen, natural size; 5, tan- 
gential SECTION OF THE TYPE, X20; C, A VERTICAL SECTION, X20, ILLUSTRATING THE TABULATION OF 
BOTH ZOCECIA AND MESOPORES; d, A FEW ZOGSQA, X36. ORTHOCERAS LIMESTONE (B3), ISLAND OF 

Bogo, Esthonia. 

numerous enough to isolate the zooecia. Under a hand lens maculae 
composed of larger zooecia and more numerous mesopores may be 
observed at regular intervals. The zocecial apertures, when likewise 
magnified, often exhibit the semidiaphragms at or near the surface 
as a partition extending half way across the opening. 

Vertical sections exhibit two features in particular. First the 
zocecial tubes are occupied by semidiaphragms, as noted above, 
these appearing in thin sections as incomplete partitions projecting 



HEMIPHRAGMA ROTUNDATUM, new spades. 



Text fig. 180. 



a 
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from either side of the tube half way across the cavity. Occasionally 
a complete diaphragm seems to be present, but this is merely an 
incomplete one cut parallel to its edge instead of across it. These 
partitions are placed at a rather uniform distance of half a tube diam- 
eter apart in the more crowded or mature zone. The second notice- 
able feature of vertical sections is the occurrence of well-marked 
mesopores crossed by normal, entire partitions at intervals of their 
own diameter. These mesopores are regularly beaded tubes as long 
as their diameter is less than that of the ordinary zooecia, but as soon 
as the size of the latter is reached, their walls become straight and 
semidiaphragms are introduced, showing that the mesopores have 
been replaced by zooecia. 

In vertical sections the present species is quite similar to Hemi- 
phragma pygmmum from the Chasmops limestone of the island of 
Oeland. Tangential sections show that the latter has considerably 
smaller zooecia, thicker walls, and much stronger acanthopores. 
Again, the zoarium of H. pygmseum, although subglobular in shape, 
is of small, pedunculate masses. Another massive species in the 
Baltic Ordovician is the H. subspTiericum from the Wesenberg forma- 
tion, but its large, thin-walled, angular zooecia, with few mesopores 
are quite distinct from those Qf both the above forms, although again 
the vertical section is somewhat similar. 

Occurrence. — Rare in the Orthoceras limestone (B3), island of 
Rogo, near Baltischport, Esthonia. The species also occurrs in the 
Echinospherites limestone (Cl) at Reval. Specimens are also known 
from the Kuckers shale (C2) at Reval, and from Baron Toll's estate, 
Esthonia. 

Holotype.— Cat. No. 57424, U.S.N.M. 

Thin sections of a specimen from the Orthoceras limestone, island 
of Rogo, are in the collections of the British Museum. 

HEM1PRRAGMA MACULATUM, new species. 

Text fig. 181. 

Zoarium of small, slender, cylindrical branches 2.5 mm. in diam- 
eter on an average. Surface without elevations but conspicuously 
marked by large, distinct maculae 2.5 mm. apart, measuring from 
center to center. These maculae, which are composed entirely of 
small mesopores, are frequently several millimeters in diameter, and 
as they are slightly depressed and are arranged alternately the 
branches are irregularly constricted along a spirally ascending line. 
Zooecia polygonal, six in 2 mm., with rather thick walls. Mesopores 
angular, numerous but exceptionally small. Acanthopores absent. 

Figure 181 b and c shows the usual view in tangential sections. 
The unusually small mesopores, the thickness of the walls in both 
kinds of cells, and the absence of acanthopores, are most character- 
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istic. In vertical sections the walls in the immature zone are seen 
to be thin and crenulated. An occasional incomplete diaphragm 
occurs here as well as in the mature zone, although they are scarce 
in the latter region. The mesopores when not obscured by the dense 
tissue of the interzocecial spaces are distinctly beaded and have dia- 
phragms about their own diameter apart. 

Externally the narrow, cylindrical branches, polygonal thick- 




Fio. ML— Hemphbagma maculatum. a, a fragment, X2, ejuubituio pobtionb or two maculjc; 

b, TANGENTIAL SECTION, X20, THROUGH THE INTERMACX7LAB ZCKKCIAJ C, SEVERAL ZO<ECIA OF THE SAME 
SECTION, X40; d, VERTICAL SECTION, X20, THROUGH THE ENTIRE WIDTH OF A BRANCH. KUCKERS SHALE 

(C2), Reval, Esthonia. 

walled zocecia with numerous very minute angular mesopores, will 
readily serve for the identification of H. rnacvlatum. The incom- 
plete diaphragm, crenulated walls, and small mesopores are especially 
characteristic of thin sections. 

Occurrence. — Not uncommon in the Kuckers shale (C2) at Reval, 
and Baron Toll's estate, Esthonia. 

Holotype.— €at. No. 57428, U.S.N.M. 

British Museum, thin section of the type-specimen. 

HEMIPHRAGMA BATHERI* new species. 

Text fig. 182. 

The zoarium of this well-marked species is of small, frequently 
branching, cylindrical stems averaging 2 mm. in diameter. The sur- 
face is smooth and presents no conspicuous maculae, as in the preced- 
ing species, although clusters of larger zocecia and more numerous 
mesopores are present as usual. Zocecia polygonal, thick-walled, with 
solid interzocecial spaces; five to six zocecia in 2 mm. Acanthopores 
small, sometimes numerous at the surface where they occur along the 
crest of the zooecial wall. Mesopores few, averaging about one to a 
zocecium, usually filled by the dense tissue forming the solid interzooe- 
cial spaces. Through this tissue the outlines of the mesopores are 
visible in thin sections. 
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The internal structure is simple, although very characteristic for 
the genus. In tangential sections the angular zooecia and mesopores 
with their thick walls bearing rather small acanthopores are to be 
noted. Vertical sections show thick, well developed, incomplete dia- 
phragms in the mature region, with thin, flexuous walls and no dia- 
phragms in the immature zone. 

Excepting Hemiphragma maculatum, this species differs from all 
others of the genus in its very slender, ramose zoarium. The internal 
structure is somewhat similar to that in H. panderi, but the latter has 
a stouter zoarium with smaller zooecia, fewer mesopores, and more 
numerous acanthopores. The specific name is in honor of Dr. F. A. 
Bather, who collected the type-specimens. 




Fig. 182.— Hemtphbagma batheri. a and b. two fragments, natural size; c, a tangential section, 

X20, SHOWING THE CHARACTERISTIC, THICK- CALLED, POLYGONAL ZOCECIA; d, VERTICAL 8ECTION 07 A 
BRANCH, X20, EXHIBITING CHARACTERISTIC TABULATION. CHASMOP8 LIMESTONE, SOUTH OP BODAHAMN, 
ISLAND OP 0ELAND. 

Occurrence. — Not uncommon in the Chasmops limestone, south of 
Bodahamn, island of Oeland. 

The figured types and sections are in the collections of the British 
Museum. 

Genus ANAPHRAGMA Ulrich and Bassler. 

Anaphragma Ulrich and Bassler, Smiths. Misc. Coll., vol. 47, 1904, p. 49. 

This genus was established for a species agreeing in all respects witl^ 
Bato8toma Ulrich, save that the zocecial tubes and mesopores were 
practically free of diaphragms, and that the walls in the immature 
region were strongly crinkled. Up to this time but a single species 
was known, Anaphragma mirabile from the Fernvale limestone of the 
Richmond group in Illinois and Wisconsin. 

Genotype. — Anaphragma mirabile Ulrich and Bassler. Early 
Silurian (Richmond) of Illinois, Wisconsin, and Esthonia. 
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AHAPHRAGMA MTRABILK Ulxich and Busier. 
Text fig. 183. 

Anaphragma mirabile Ulbich and Babbler, Smiths. Misc. Coll., vol. 47, 1904, p. 
49, pi. 13, figs. 9-11. 

The discovery of this unusual type in the Russian deposits is a most 
interesting example of the wide geographic range of the Bryozoa, and 
of their consequent value in detailed correlation. After a most critical 




Fio. 188.— Anafheaoma mibabile. a, raw or ah irregularly growing branch, natural nc 
6, tangential section, X20; c, several zooeoa or ANOTHER part op this section, X20, SHOWING 

NUMEROUS ACANTHOPOBE8; d, A VERTICAL SECTION, Xfl, THROUGH THE ENTIRE WIDTH OP THE BRANCH; 
* €, PORTION OP THE SAME SECTION, X20, 8HOWING THE STRUCTURE IN MORS DETAIL. LTCKHOLM LIME- 
8TONE (Fl), nOHENHOLM, ISLAND OF DAGO. 

comparison of numerous thin sections of both American and Russian 
specimens of the species, I am unable to point out any differences 
between them. The figured vertical sections of the type showed no 
diaphragms in the zocecial tubes, but a restudy of the species in con- 
nection with the present work brought out the fact that an occasional 
diaphragm may occur, its place usually being at the bend from the 
immature to the mature region. The most marked example of such 
a occurrence is shown in the vertical sections, figures 183 d and e. 
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Other sections, even from the same specimen, show no diaphragms at 
all. This has required a slight emendation in the original diagnosis 
of the genus. 

The zoarium of Anaphragma mirabile is of smooth, strong, sub- 
cylindrical branches, 8 to 10 or more millimeters in diameter, divid- 
ing rather frequently. Macula not a conspicuous feature; distin- 
guished only by the size of their zocecia, which are somewhat larger 
than the average. Zooecial apertures angular to subangular, with 
rather thick walls, five to six zocBcia in 2 mm.; mesopores small and 
comparatively few in number; acanthopores small and seldom well 
shown at the surface, although when observed they show the usual 
apical perforation. 

In vertical sections the striking feature is the almost complete 
absence of diaphragms in both the zocecia and mesopores. In the 
axial region the walls are thin and wavy, the crenulations being long 
and not so frequent as in species of CaUoporina y a somewhat similar 
genus of the HalloporidsB. With the inception of the mature region, 
the walls become greatly thickened and considerable laminated tissue 
is developed upon the inner sides. Tangential sections show the 
zooecial walls to be of considerable thickness and to have the charac- 
teristic structure of Batostoma. The acanthopores are seen to be 
small, few in number, and situated at the junction angles. 

The rather large angular zocecia, thick walls, and few mesopores, 
and, more satisfactorily, the crenulated tubes with their practical 
absence of diaphragms, distinguish this species from otherwise 
similar associated forms. 

In the thin sections shown in figure 183 b and c, the acanthopores 
and the dark line separating adjoining zocecia are especially well 
developed. 

Occurrence. — The species is a characteristic fossil of the Fernvale 
limestone division of the Richmond group in the Mississippi Valley, 
the type-locality being Wilmington, Illinois. The Russian examples 
of the species were found in the upper part of the Lyckholm limestone 
(Fl) at Kertel, and at Hohenholm on the island of Dago. 

Plesiotype.—C&t. No. 57385, U.S.N.M. 

Represented in the collections of the British Museum by American 
specimens. 

ANAPHRAGMA MULABILB COGNATA, new variety. 
Text fig. 184. 

Zoarium ramose with branches subcylindrical, frequently dividing, 
and 6 to 8 or more millimeters in diameter; m acuta not a conspic- 
uous feature of the surface, which is smooth. Zooecial apertures 
polygonal with rather thick walls. Five zocecia in 2 mm. Mesopores 
few and small, acanthopores small and sometimes numerous but not 
conspicuous at the surface. 
02002°— Bull. 77—11 21 
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The most marked character seen in vertical sections or in longi- 
tudinal fractures is the great crinkling of the zocecial walls in the 
immature region and the almost entire absence of diaphragms in 
this and the mature regions. In the latter the zooecial walls thicken 
greatly, the crenulation is less marked or disappears entirely, and 
acanthopores are developed. Mesopores, which occur only in the 
mature region, are distinguished with difficulty on account of their 
similarity to the ordinary zooacia. The thick walls, small acantho- 




ma. 184.— ANAPHBAOMA MIRABILE COON AT A. 0, VIEW OF FRAGMENT, NATURAL SIZE; &, TANGENTIAL 
SECTION, X20, WITH WALL STRUCTURE PLAINLY MARKED; C AND d, VERTICAL SECTION, X8, AND A POR- 
TION, x». Wassalem BEDS (D3), Uxnorm, Esthonia. 

pores, and the black line separating adjoining zooecia, are well shown 
in tangential sections. 

The present species differs so much from associated ramose bryo- 
zoans in the practical absence of diaphragms and the strong, crenu- 
lated walls, that comparisons are unnecessary. Critically compared 
with Anaphragma mirdbile, however, it is found to agree in growth, 
thickness of zooecial walls, and in most of the internal characters, 
differing only in that the walls are more crenulated and that the 
zooecia are a trifle smaller. These differences are possibly of specific 
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importance in so simple a form, but the ^fiddle Ordovician form is 
undoubtedly the progenitor of the early Silurian genotype, and the 
purposes of classification may, perhaps, be best furthered by con- 
sidering it as only a variety. 

Occurrence. — Found in the Wassalem beds (D3) at Uxnorm and 
Gut Sack, and in the Wesenberg limestone (E) at Wesenberg, 
Esthonia. 

Hohtype.—Cst. No. 57387, U.S.N.M. 

Fragment and thin sections of the type-specimen in the collections 
of the British Museum. 

Genus DITTOPORA Dybowski. 

Dittopora Dybowski, Die Chaetetiden der Ostbalt. Silur-Formation, 1877, p. 84. — 
Nicholson, Genua Monticulipora, 1881, p. 234. — Roemer, Lethcea geog- 
nostica, pt. 1, Leth. Pal. 9 1883, p. 479. 

Tremaiopora Dybowski, Die Chaetetiden der Ostbalt. Silnr-Fonnation, 1877, 
p. 69. 

This generic name was proposed for certain monticuliporoids in 
which, according to Dybowski, the corallites were of two kinds, one 
being cylindrical and separated by a reticulate coenenchyma, and 
the other consisting of prismatic tubes in close contact. These two 
kinds of corallites, according to the same author, may be arranged 
in alternating rows or may be confined to particular parts of the 
colony. Wandrohrchen (acanthopores) and tabula are present. 
In the genotype, D. clavseformis Dybowski, in which the colony is 
club-shaped, the prismatic corallites are restricted to the basal por- 
tion, while the cylindrical kind of corallites occur in the upper 
portion of the stem. In a second species, D. annulate, (Eichwald), 
the two kinds of corallites are arranged in alternating, transversely 
elongated zones. 

Both of these species are well represented in the collections before 
me, and from a study of them, I must conclude that Dybowski's 
generic characters are valueless — indeed the same features are found 
in many diverse genera. The cylindrical corallites separated by a 
reticulate coenenchyma are simply the ordinary zooecia with inter- 
vening, closely tabulated mesopores. The prismatic tubes in close 
contact are thickrwalled mesopores which, in D. davseformis are 
extremely abundant at the base of the zoarium, and in D. annulaia 
form the ring-like macul®. Thin sections of the two species men- 
tioned, and of the very abundant Tremaiopora coUiculata Eichwald, 
indicate that these European forms constitute a natural group closely 
related on one hand to Tremaiopora and on the other to Hemi- 
phragma. It is, therefore, deemed advisable to retain the name 
Dittopora for this group of species, with the following amended 
definition. 
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Zoarium ramose, growing from an expanded base into more or less 
branching stems. Zooecial structure as in the Trematoporid®, quite 
similar to Hemiphragma but differing in having the incomplete dia- 
phragms practically limited to the bend from the immature to the 
mature zone. Elsewhere the diaphragms are complete. Mesopores 
numerous, moniliform, with tabulae at their constricted portions. 
Acanthopores developed in two fairly well marked sets, the first 
consisting of a pair of large acanthopores situated one on each side 
of a zooecium, and the second of numerous smaller ones distributed 
indiscriminately along the walls of both zoaecia and mesopores. 

The diagnostic generic distinctions of Dittopora, in addition to the 
general family characters, are believed to be, first the restriction of 
incomplete Hiaphragms to the earliest part of the mature zone, and, 
second, the occurrence of two distinct sets of acanthopores. The 
internal structure of the genotype, as shown in figure 185, is identical 
with that of D. annvlata, and is equally well developed in Eichwald's 
Trematopora coUicrilata, which Dybowski considered a typical species 
of Trematopora. 

Genotype. — Dittopora clavxformis Dybowski. Middle Ordovician 
of Esthonia. 

DITTOPORA CLAVKTORMIS DybowikL 

Plate 3, figB. 7-7 6; plate 11, figs. 18-24; text fig. 185. 

Dittopora clavxformu Dybowski, Die Chaetetiden Ostbaltfechen Silur-Forma- 
tion, 1877, p. 86, pi. 2, figB. 7-76.— Nicholson, The Genus Monticulipora, 
1881, p. 235, fig. 50. 

The shape of the zoarium in this interesting species is so distinct 
from most other Ordovician bryozoans that the species is easily iden- 
tified. Dybowski has given a good description of both the external 
and internal features, the latter, however, based upon his interpre- 
tation of the generic characters. As shown in Dybowski's figures on 
plate 3, the zoarium is of small, club-shaped stems, often with a 
slightly expanded base. Growth commences upon a foreign object, 
such as the brachiopod shell (pi. 11, fig. 24), and continues until a 
colony 10 to 20 mm. high results. With age the basal part of the 
zoarium becomes covered with elongate, thick-walled mesopores 
similar to those found in the basal portions of many other bryozoans. 
Surface of zoarium usually smooth, but occasionally the macula are 
so strongly developed that they encircle the branch, and being 
slightly depressed, give the annulated effect seen in figure 22 of 
plate 11. Zoarial growth usually stops with the formation of a single 
club-shaped mass, but occasionally a second similarly shaped zoarium 
arises from the upper portion of the first. Rarely the initial zoarium 
bifurcates (see pi. 11, fig. 23). 

ZooBcia small, elongate-oval in young specimens but angular, 
thick-walled in the more mature condition. Mesopores numerous, 
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closed at the surface. Acanthopores in the usual two sets, but in old 
examples there is little difference in their respective size and they 
are so numerous that a granulose appearance is imparted to the 
zoarial surface. An ordinary zocecium is 0.33 mm. in diameter 
with five in 2 nun. 

The important features of thin sections have been indicated in the 
remarks on the genus. A tangential section of a young example is 
shown in figure 185 a, mainly to exhibit the two sets of acanthopores, 
the larger set in this case being located about the zooecia in pairs, 
and the smaller in the walls of the mesopores forming a macula. 
Tangential sections of an older example show numerous acantho- 
pores of more equal size. 

Vertical sections show the usual close tabulation in the mesopores, 




FlO. 185.— DmOPOBA CLATXFOBMB. 0, TANGENTIAL SECTION, X20, OF A YOUNG EXAMPLE SHOWING 
TWO BETS OF ACANTHOPORES AND SHAPE OF ZOOECIA DISTINCTLY; b, VERTICAL SECTION OF THE SAME SPECI- 
MEN, X20, ILLUSTRATING DISTRIBUTION OF 8EMIDIAPHRAGMS. GLAUCONITE LIMESTONE (B2), REVAL, 
E8THONIA. 

but the zooecial tubes have well-marked semidiaphragms in both the 
immature and mature regions. The outer region of the mesopores 
is usually filled with a dense tissue through which the acanthopores 
penetrate. 

The only bryozoan with a similar method of growth is the Stiqma- 
ieUa daviformis (Ulrich) from the Wassalem beds, but its zooecial 
structure is so different that comparisons are unnecessary. The 
associated Ditiopora anrwlata has a similar internal structure, but its 
growth is strictly ramose. 

Occurrence. — Common in the Glauconite limestone (B2) at Pulkowa, 
Wassilkowa, Tswos, and other localities in the government of St. 
Petersburg; in the same formation at Reval and at Strietburg, in 
Esthonia. 

Plesiotypes.— Cat. Nos. 57390 to 57396, U.S.N.M. 
British Museum, specimens from Reval, Esthonia. 
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DITTOPORA AlflTDLATA (EfchwaM). 
Plate 3, fig. 5; plate 11, figB. 16, 17; text figs. 186, 187. 

ChxUUs annulatus Eichwald, Lethsea Rossi ca, vol. 1, sect. 1, 1800, p. 480, 

pi. 28, figs. 2a-2c, 3a-3d. 
Dittopbra annulate Dybowski, Die Chaeteti^en derOstbaltischen Silur- Formation, 

1877, p. 86, pi. 2, fig. 5.— Nicholson, The Genua Monticulipora, 1881, p. 234, 



Zoarium of small, ramose, frequently dividing branches 3 to 6 mm. 
in diameter. Surface finely spinulose on account of the numerous 
small acanthopores; maculae of thick- walled mesopores usually 
closed at the surface, and encircling the branch, giving the character- 
istic annulated appearance. In the early portion of the mature 
region the usual pair of larger acanthopores, one on each side of a 



FIO. 186. — DlTTOPORA ANNULATA. COPT OF EKBWALD'8 ILLUSTRATIONS OF CHBTETBS ANNULATU8. *, 
FRAGMENT OF A NORMAL MATURR ZOARIUM , NATURAL StZR] b, SMALL PORTION OF THR SAME MAONDTRD 
TO SHOW THR ARRANORMRNT OF THR RINQ-LIKR MACULA AND THE DISTRIBUTION OF ZOOECIA AND MRSO- 
FORES; C, END VIEW OF A FRAGMENT ENLARGED; d, VIEW OF CELLS IN SECTION; I AND /, FRAGMENT OF 
AN OLD EXAMPLE AND A PORTION ENLARGED. HERR THR ZOOECIA ARK ALMOST ENTIRELY OBLITERATED 
BT THR EXTENSIVE DEVELOPMENT OF MESOPORE-URR CELLS; Q, END VIEW OF BRANCH, MAGNIFIED. 
"CaLCADLR 1 ORTHOCSRATfTRS," PULKOWA AND POPOWKA, GOVERNMENT OF ST. PETERSBURG. 



zocecium, is present, but numerous smaller acanthopores develop in 
the later portions of the same zone and become so nearly equal in 
size that the distinction between the two sets is lost. The tangential 
sections shown in figure 187 a and b are through this older portion 
of the mature region. Dybowski's figure (pi. 3, fig. 5) represents 
the larger set more distinctly, and also shows the hour-glass shape 
imparted to the zooecia by the indentations of the walls whenever a 
pair is well developed. Vertical sections show essentially the same 
structure as in D. dav&formis. Semidiaphragms are fewer in D. 
annulate and occur mainly in the bend to the mature zone. 

While it is recognized that D. clavxformis and D. annvlata are 
closely related, the ramose habit of growth of the latter is the most 
obvious difference. The ring-like maculae are not of specific impor- 
tance, because they are equally well developed in all of the other 
species of Dittopora. 



fig. 49. 




/ 
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Occurrence. — A common fossil in the Glauconite limestone (B2) 
at Popowka, Tswos, Wassilkowa, Oberchow, Grenaja Sheldacha, and 
other localities in the government of St. Petersburg. Less abundant 
in the Orthoceras limestone (B3) on the island of Rogo, near Bal- 




FlQ. 187. — DlTTOPORA ANNULATA. 0, TANGENTIAL SECTION OF A MATURE EXAMPLE, X20, PA8SINQ THBOUOH 
THE OUTER DEPOSIT OF INTERftXECIAL TISSUE IN WHICH THE ME80POBE8 ARE BARELT VISIBLE; b, AN- 
OTHER TANGENTIAL SECTION, X20, CUTTING A MACULA AT A LOWER LEVEL AND EXHIBITING THE MESO- 
PORES; C, VERTICAL SECTION, X20, OF A YOUNG EXAMPLE, SHOWING THE OCCURRENCE OF 8KMIDIA- 
PHRAGMS IN THE BEND FROM THE IMMATURE TO THE MATURE REGION; d, SIMILAR SECTION OF AN OLDER 
SPECIMEN, X20, WITH THE MESOPOEE8 WELL DEVELOPED AND THEIR OUTER PORTIONS FILLED BT TISSUE. 

Glauconite limestone (B2), Wassilkowa, government of St. Petersburg. 

tischport, Esthonia. Rare in the Echinospherites limestone (CI), 4 
miles east of Reval. 

Pleeiotypes.— Cat. Nos. 57397 to 57402, U.S.N.M. 

British Museum, specimens and thin sections from the Glauconite 
limestone, Tswos. 
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DITTOPORA COLUCUIATA (Efchwild). 

Flate 3, figs. l-4c, 6; plate II, figB. 7-15; text figs. 188-190. 

Trematopora coUieulata Eichwald, Bull. Soc. Nat. Moscou, No. 1, 1856, p. 96. — 
Schmidt, Archiv. fur d. Nat. Liv-, Ehst- und Kurlands, vol. 2, ser. 1, 1858, 
p. 228.— Eichwald, Letfaea Rosedca, vol. 1, sect. 1, 1860, p. 494, pi. 27, figs. 
14a-c. — Dvbowski, Die Chaetetiden der Ostbaltischen Silur-Formation, 
1877, p. 72, pi. 2, figB. 4-4c.— Nicholson, The Genus Monticulipora, 1881, 
p. 233, fig. 48. 

Trematopora cingvlata Dtbowski, Die Chaetetiden der Ostbaltiachen Silur- 
Formation, 1877, p. 78, pi. 2, figs. 1, 16. 

Trematopora cingulata var. nodosa Dtbowski, Die Chaetetiden der Ostbaltischen 
Silur-Formation, 1877, p. 80, pi. 2, fig. la. 

Trematopora variabilis Dtbowski, Die Chaetetiden der Ostbaltischen Silur- 
Formation, 1877, p. 81, pi. 2, figB. 2, 2a. 

Trematopora variabilis var. complanata Dtbowski, Die Chaetetiden der Ost- 
baltischen Silur-Formation, 1877, p. 83, pi. 2, figs. 3, 3a. 

Trematopora pustulifera Dtbowski, Die Chaetetiden der Ostbaltischen Silur- 
Formation, 1877, p. 80, pi. 2, fig. 6. 

Dybowski has given a lengthy, detailed description of Eichwald's 
Trematopora cotticuktia, and more or less extended descriptions of 
the species and varieties listed above as synonyms. On account of the 
marked external peculiarities, elongate-oval zorecia with closed 
interzooecial spaces, Eichwald's illustrations (fig. 188) are sufficient 
for the identification of his species; moreover, Dybowski has figured 

the internal structure 
fairly well (see pi. 3, 
figs, 4-4 6). I have 
examined over 400 
specimens with this 
same internal struc- 
ture. Of these a small 
percentage have their 
macules raised into 
rounded monticules, as 
figured by Eichwald, 
a large number have 
their monticules trans- 
versely elongated, 
while, finally, in the 
largest number of 
specimens the macules are not raised at all, but are so elongated 
that they form an encircling ring about the zoarial branch. Such 
variation is not unusual in species of Batostoma and other genera 
of the Trematoporidae, although it is especially well developed in the 
present form. 

Numerous thin sections of these several forms have been prepared 
Mid the internal structure in each found to be identical. Moreover, 





FtQ. 188. — DlTTOFORA COIUCULATA. EICHWALD'S FIOURE8 OF 

Trematopora coluculata. a and 5, fragment of zoakium, 

NATURAL SIZE, AND SURFACE OF SAME, ENLARGED. "CALCAIRE 1 

Orthoceratites," Reyal, Esthonia. 
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there are all degrees of gradation in the extent and elevation of the 
maculae, so that little question can be raised as to the specific identity 
of the forms here considered as synonyms. Comparing Dybowski's 
figures, we find that in Trematopora dnguUUa (pi. 3, figs. 1, 16) the 
maculae do not rise above the general surface and are so elongated 
transversely as to form encircling rings. T. cingvlata var. nodosa 
(pi. 3, fig. la) differs only in having these ring-like maculae slightly 
elevated. In T. variabilis (pi. 3, figs. 2, 2a) the maculae, although 
transversely elongate, are arranged somewhat irregularly and the 
acanthopores are more numerous. T. variabilis var. complanata (pi. 
3, figs. 3, 3a) has the same zooecial structure and differs only in the 
very irregularly shaped monticules. Dybowski's tangential sections 
(pi. 3, figs, lb, 2a, 3a, 4a, and 4c) are sufficient in themselves to show 
the identity of his various species, but the only illustration of T. 
pusiuHfera (pi. 3, fig. 6) shows apparently a somewhat different 
internal structure. Examination of Dybowski's type-specimen! 



FlO. 189.— DlTTOFORA COLLICULATA. U, TANGENTIAL SECTION 07 A YOUNG EXAMPLE, X20, SHOWING THE 
CHARACTERISTIC SHAPE OF ZOCECIA AND THE LARGER SET OP ACANTHOPORES; b, VERTICAL SECTION OF 
THE SAME SPECIMEN, X20. WASSALEM BEDS (D3), UXNORM, ESTHONU. 

kindly loaned by Doctor Mikhailowski, proves T. pustulifera to be 
only a form of this same abundant Dittopora, with numerous well- 
developed acanthopores and a zoarium without conspicuous maculae. 
To show this identity, a figure of a tangential section prepared from 
the type is introduced (fig. 190 6). Considering the numerous new 
species of Trepostomata in the Russian Ordovician, it is odd that this 
particular form should have received so many names. The following 
description is believed to cover the essential characters of the species. 

Zoarium growing from a rounded or somewhat pointed base into 
straight, cylindrical, rather infrequently dividing branches, varying 
from 3 mm. to 10 mm. or more in diameter. Surface with more or 
less elongated solid maculae composed of closed mesopores bordered 
by a row of zocecia slightly larger than the rest. Maculae often 
transversely elongated to such an extent that frequently several 
coalesce and form a continuous uncellulif erous band about the branch. 
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The maculae may be on a plane with the surface or may rise as rounded 
or elongated monticules. These various developments of the macula 
are shown in Dybowski's figures and also on plate 11. 

Zooecia oval with a well-marked peristome, four in 2 mm. measuring 
lengthwise, and shaped like the figure 8 because of a constriction in 
the mid-length caused by the indentation of the walls by a pair of 
large acanthopores (fig. 189 a). In some forms this regular arrange- 
ment is somewhat obscured by the introduction of several additional 
equally large acanthopores less regularly placed. These large acan- 
thopores are ring-form with a conspicuous central open space or 
lumen, and are in marked contrast with the second set of acan- 
thopores, which consists of numerous smaller, more granular struc- 
ures irregularly placed on the mesopore walls. The arrangement 
and relative size of these two sets are illustrated in figure 189 a. 



a 




FlO. 190. — DlTTOPORA OOLUCULATA. 0, SMALL PORTION OF A TANGENTIAL SECTION, X20, WITH THE WALLS 
OF THE MESOPOEES VISIBLE. THE LAEGE AND SMALL SET OF ACANTHOPORES ABE CLEARLY DEVELOPED; 
b, ANOTHER TANGENTIAL SECTION, X20, WITH THE MESOPORES AND SMALL ACANTHOPORES OBLITERATED 
BT THE INTERZOOCCIAL TISSUE. THIS THIN SECTION WAS PREPARED FROM A SPECIMEN IDENTIFIED RT 
DTBOW8EI AS TREMATOPORA PU 8T ULD 7 ER A; C, VERTICAL SECTION, X20, SHOWING THE OCCURRENCE OF 
SEMTOIAPHRAGMS ONLY IN THE BEND TO THE MATURE SONS. WaSSALEM BEDS (D3). UXNORM AMD 

Wassalem, Esthonia. 

Mesopores closed at the surface, and so numerous as to isolate the 
zooecia. 

The important features shown in tangential sections are the oval, 
frequently constricted zooecia with thick, ring-like walls, the large 
acanthopores with well defined central space, and the smaller, more 
granular acanthopores irregularly placed in the inter-zocecial spaces. 
Such sections prepared from near the surface of well developed speci- 
mens show only a dense tissue penetrated by the smaller acanthopores 
in the interzooecial spaces (fig. 190 1), but in deeper sections (fig. 190 a), 
the outlines of the mesopores are visible. 

On account of the thickness of the mature zone, it is difficult to 
prepare vertical sections showing the full length of the zocecial tubes. 
This difficulty was experienced by Dybowski, as is evidenced by his 
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<des. In order to show all of the characters seen in such sections, I 
have introduced figures of sections prepared from a young zoarium 
and a portion of a section of an old example (figs. 189 b and 190 c). 
The arrangement of diaphragms is essentially the same in both. 
In the immature zone the diaphragms are complete and are at dis- 
tances of two or more tube diameters from each other. In the bend 
from the immature to the mature zone, a few semidiaphragms are 
developed, while in the mature zone proper a few scattered complete 
diaphragms may be seen. The tabulation and wall structures of the 
mesopores is as usual in members of this family. In the earlier stages 
the walls are moniliform and diaphragms are inserted regularly; 
later the diaphragms become more numerous and in addition are 
thickened and appear irregularly placed because of the deposition of 
layers of tissue upon them. In old examples this tissue is so abun- 
dant at the surface that the interzooecial spaces are closed entirely. 
The closely tabulated mesopores with this deposit of tissue gave rise 
to Dybowski's idea of a "coenenchyma" separating the corallites 
or ordinary zocecia. 

In its specific character Dittopora coUiculata is approached by no 
described species. The large, oval, constricted zocecia, conspicuous 
acanthopores, closed interzooecial spaces with a zoarium of cylindrical 
stems, made it easy of recognition without considering the marked 
internal characters. 

Occurrence. — Very abundant in the Wassalem beds (D3) at Uxnorm, 
Out Sack, and Wassalem, Esthonia. Rare in the Wesenberg lime- 
stone (E) at Wesenberg; in the Kuckers shale (C2), Baron Toll's 
estate, and in the lowest part of the Lyckholm limestone (Fl) at 
Kertel and Hohenholm, island of Dago. Several specimens were 
collected by Doctor Bather in the Chasmops limestone, south of 
Bddahamn, island of Oeland. 

Plesiotypes.—C*t. Nos. 57403 to 57409, U.S.N.M. 

Specimens and thin sections from the Wassalem beds at Uxnorm, 
and from the Chasmops limestone, island of Oeland, are in the collec- 
tions of the British Museum. 

Genus MONOTRYPA Nicholson. 

Monotrypa Nicholson, Paleozoic Tabulate Corals, 1879, p. 293; Genus Monti- 
culipora, 1881, pp. 102, 168.— Ulrich, Journ. Cincinnati Soc. Nat. Hist., 
vol. 5, 1882, p. 153.— Hall and Simpson, Nat. Hist. New York, Paleontology, 
vol. 6, 1887, p. xiii.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, p. 379; Geol. 
and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 303; Zittel's Textbook 
of Paleontology (Eng. ed.), 1897, p. 275.— Simpson, Fourteenth Ann. Rep. 
State Geologist of New York for the year 1894, 1897, p. 581.— Nickles and 
Babbler, Bull. 173, U. S. Geol. Surv., 1900, p. 36.— Babbler, Bull. 292, U. S. 
Geol. Surv., 1906, p. 46.— Hennio, Archiv. fur Zool., vol. 4, No. 10, 1908, 
p. 46. 

Ptydumtma Hall and Simpson, Nat. Hist. New York, Pal., vol. 6, 1887, pp. xiv, 
14.— Simpson, Fourteenth Ann. Rep. State Geologist of New York for the 
year 1894, 1897, p. 583. 
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In Monotrypa the simplest structure of the Trematoporidae is 
present. The zoarium is massive and composed of simple, thin- 
walled, polygonal zooecia in contact, both mesopores and acantho- 
pores being absent. Internally the wall structure is as in other 
trematoporoid genera, even to the crinkling so often noted in the 
family. The only species so far found in the Russian collections 
seems to be closely allied to the genotype. 

Genotype. — Chxtetes undvlatus Nicholson. Middle Ordovician of 
Canada. 



Cfr. Monotrypa undulata Nicholson, Paleozoic Tabulate Corals, 1879, p. 321, pi. 
14, figs. 3-36, 4, 4a. 

Zoarium of rounded, hemispherical, or depressed spherical masses 
10 to 15 mm. in diameter and also in height. Celluliferous surface 
smooth, with thin-walled, polygonal zooecial apertures, four to five in 
2 mm. Clusters of zooecia larger than usual present at regular inter- 
vals but inconspicuous. Occasionally small, angular mesopore-like 
openings are scattered among the ordinary apertures, but these rep- 
resent young zooecia. 

The important features of vertical sections are the crenulations of 
the zooecial walls and the practical absence of diaphragms both in 
the immature and mature zones. Occasionally a single diaphragm 
is inserted in the outer portion of the mature zone as represented in 
figure 191 c. Tangential sections show the extreme simplicity of 
structure of the thin-walled, angular zooecia. 

The massive habit of growth, thin-walled polygonal zooecia, crenu- 
lated walls, and practical absence of diaphragms are characters which 
will distinguish this species from all associated forms and cause it to 
be recognized without difficulty. A vertical fracture is of course 
necessary to determine the more important characters. 

Upon comparison with American forms, Monotrypa jeweneis is 
found to be closely related to the type of the genus, M. undulata, 
from the lower Trenton strata of Canada. The latter is not as well 
known as it should be, but, judging from Nicholson's description 
and figures, M. undulata has slightly smaller zooecia and more abun- 
dant diaphragms. 

Occurrence. — Not uncommon in the Jewe limestone (Dl), Baron 
Toll's estate, and in the Kegel limestone (D2), at Kegel, Esthonia. 

Holotype.^-C&t. No. 57410, U.S.N.M. 

British Museum, specimen and thin sections from the Jewe lime- 
stone, Baron Toll's estate. 



MONOTRYPA JEWENSIS, new tpedea. 



Text fig. 191. 
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FIG. MoNOTRTPA JBWENSI8. O, PROFILE VIEW OF A SMALL IOARIUM, NATURAL SEEK; 6, SURFACE OF 

THE SAMS SPECIMEN, XMfc C, VERTICAL SECTION, X8, ILLUSTBATDfO THE CRINKLED WALLS AND FEW DIA- 
FHRAOMS; d, PORTION OF THE SAME SECTION, X20; f, TANGENTIAL SECTION, X», CT7TTINO A MACULA; 
f, ANOTHER TANGENTIAL SECTION, X20, WITH NUMEROUS YOUNG SOCBOA RESEMBUNG MESOPORES. 

Jews limestone (Dl), Baron Toll's estate, Esthonia. 
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Genus DIPLOTRYPA Nicholson. 



Diplotrypa Nicholson, Pal. Tabulate Corals, 1879, p. 292; Genus Monticulipora, 
1881, pp. 101, 155.— Ulrich, Jouro. Cincinnati Soc. Nat. Hist., vol. 5, 1882, 
p. 153; Geol. Surv. Illinois, vol. 8, 1890, pp. 378, 457; Geol. and Nat. Hist. 
Surv. Minnesota, vol. 3, pt. 1, 1893, p. 285; ZittePs Textbook of Paleontology 
(Eng. ed.), 1896, p. 275.— Nickles and Bassleb, Bull. 173, U. S. Geol. Surv. f 
1900, p. 36.— Bassleb, Bull. 292, U. S. Geol. Surv., 1906, p. 47. 

Cattopora (part) Dybowski (not Hall), Die Chaetetiden d. Ostbaltischen Silur- 
Formation, 1877, p. 106. 

This division of the Trepostomata was instituted by Nicholson as 
a subgenus under Monticulipora, with Pander's Favosites petropoli- 
tanus as the type. Just which particular species of the many hemi- 
spheric bryozoans Pander had in mind is impossible to tell without 
an examination of his type-specimen; indeed, it is not unlikely that 
this author himself confused several species. Subsequently, other 
writers described and figured presumably the same species, but in 
almost every case their diagnoses and illustrations are insufficient 
for the recognition of the species. The result of this frequently 
imperfect work was that many species in Europe as well as in America 
have been identified as Favosites or Chsstetes petropclitanus, based 
merely upon method of growth. Indeed, there has been no name 
so frequently cited where it is very probable that almost every 
citation refers to a different form. 

In his Paleozoic Tabulate Corals, Nicholson described and illus- 
trated the internal characters of hemispheric specimens from the 
Chasmops limestone of Ostrogothia, Sweden, basing his new sub- 
genus Diplotrypa upon these examples which he identified as Favo- 
sites petropolitanus Pander. Two years previously Dybowski had 
resurrected Eichwald's imperfectly defined genus Dianvlites, and had 
adequately described and illustrated certain Russian hemispheric 
bryozoans as Dianvlites petropolitanus (Pander). The internal struc- 
ture of these two forms, identified as the same species, is totally 
different, and the identification of Pander's species is still uncertain. 
It happens, however, that the form identified by Nicholson as Pan- 
der's species is very abundant throughout the Russian Middle Ordo- 
vician, and likewise that Dybowski's Dianvlites petropolitanus (Pan- 
der) is associated with the Swedish Diplotrypa petropolitana in the 
latter country; moreover, they are genericaUy distinct. The way is 
thus open to clear this complicated mixture of species and genera by 
recognizing Nicholson's identification as Diplotrypa petropolitana 
Nicholson, and regarding Dybowski's conception of the species as a 
valid form of Dianvlites. 

The genus Diplotrypa comprises species with massive or discoid 
free zoaria, composed of comparatively large zoo&cial tubes with thin, 
prismatic walls. Mesopores are always present, although they vary 
in number and size. The diaphragms are horizontal and more or 
less abundant in both zooecia and mesopores; acanthopores wanting. 
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In other words, the genus is like Monotrypa save that meeopores are 
present. 

Genotype. — Diplotrypa petropolitana Nicholson. Middle Ordovician 
of Baltic Russia and Sweden. 

DIFLOTRYPA PBTROPOLIT ANA (Ifkholton). 

Text figs. 192-195. 

Monticulipora (Diplotrypa) petropolitana Nicholson, Pal. Tab. Corals, 1879, p. 
313, pi. 13, figs. 3-3 c; The Genus Monticulipora, 1881, p. 156, text fig. 30. 

The following may also be included! at least in part! in the present 
species: 

MiXUpora hemispherical (part) Eighwald, Inter ingrica ei de trilob. obeervat., 
1825, p. 21. 

Favorites petropolitanus Pander, Beitr. zur Geogn. d. russ. Belches., 1830, p. 105, 
pi. 1, figs. 7-11. 




Fig. 192.— Diplotbtfa fetbofoihaka. Nicholson's illustrations or Monticulipora (Diplotrypa) 

MTROPOLRANA, INTRODUCED FOR COMPARISON, a, PROFILE VIEW OF AN AVERAGE SPECIMEN, 
NATURAL SIZE; b, BASAL VIEW OF SAME SHOWING WRINKLED EPITHECA; C, TANGENTIAL SECTION, X30; 
4, VERTICAL SECTION THROUGH AN IMMATURE AND A MATURE ZONE, X20. MIDDLE ORDOVICIAN (CHAS- 
MOP8) UME8TONB, OSTROGOTHIA, SWEDEN. 

Favosites hemisphericum Kutoroa, Beitr. zur Paleontologie und Geogn. Dorpats, 
1837, p. 40, pi. 9, fig. 3. 

Calamopora fibrosa Eichwald, Silur. syst. in EhstL, 1840, p. 197. 

Chsetetes petropolitanus Lonsdale, in Murchison, Verneuil, and Keyserling, Russia 
and Ural, vol. 1, 1845, p. 596, pi. A, fig. 10.— Keyserling, Beise in d. Pet- 
schoraland, 1846, p. 180.— D'Orbiony, Prodr. de Pal., vol. 1, 1850, p. 25.— 
Edwards and Haime, Mon. des Pol. foss., 1852, p. 263. 

Monticulipora petropolitana Edwards and Hadce, Brit. Foss. Cor., 1854, p. 264.— 
Schmidt, Archiv fur Naturk. Liv.-, Ehst- u. Kurlands, vol. 2, ser. 1, 1858, 
p. 228. 

Not Dianuliies petropolitanus Dtbowski and other authors. 

Zoarium massive, discoid when young but with age becoming hemi- 
spheric to spheroidal; base circular, often concave and covered with 
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a concentrically wrinkled epitheca. Average specimens are several 
centimeters in diameter, but examples as wide as 15 cm. occur. 
Upper surface celluliferous, smooth; macula inconspicuous, com- 
posed of more numerous mesopores and of zooecia larger than else- 
where. Zooecial apertures polygonal, averaging 0.50 mm. in diam- 
eter, with three in 2 mm.; walls thin. Mesopores variable in size 
and shape, and rather numerous. 

The shape of the zoarium and the internal characters of the Swedish 
specimens studied by Nicholson are shown in figure 192, while thin 




Fig. 193.— Diplotrypa petropolitana. a, TANGENTIAL section, X20, SHOWING NUMEROUS mesopores; 

b, A POBTION OF THE SAME, X35, ILLUSTRATING SIMPLICITY OF WALLS; C, VERTICAL SECTION, X8, WTTRT 
USUAL ARRANGEMENT OF DIAPHRAGMS; d AND e, PORTIONS OF A VERTICAL SECTION, X20, WITH A FEW 
CURVED DIAPHRAGMS. KEGEL BEDS (D2), KEGEL, ESTHONIA. 



sections of Russian examples are illustrated in the following figures. 
In tangential sections the absence of acanthopores, the tenuity and 
simple character of the walls, and the polygonal shape of both zooecia 
and mesopores are most noticeable. The most important specific 
character is seen in vertical sections or in vertical fractures showing 
the tabulation. In the mesopores the diaphragms average a tube 
diameter apart, thus, in comparison with the zocecial tubes giving a 
crowded effect. The same average holds for the zooecia proper. 
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although the distribution of diaphragms is not so regular. In the 
immature zone these structures are horizontal and are placed from 
two to a single tube diameter apart. The mature zones are recog- 
nized almost solely by the crowding of the diaphragms, three or four 
of which occur in the space of one diameter. Here, too, they are often 
curved; indeed, in some tubes a few cystiphragms are introduced. 
This crowding and the curved diaphragms are well shown in the 
mature zone of Nicholson's vertical section (fig. 192 d), while an 
occurrence of cystiphragms is illustrated in figure 193 d. The usual 



FM. 194.— DDTLOTRYPA FETROFOLITANA. a, SMALL PORTION OF A TANGENTIAL SECTION, X8; b, FARTS OF 
SAME SECTION, X20; C, VERTICAL SECTION, X 8, WITH TWO MATURE ZONES BOUNDING AN IMMATURE REGION; 
d, PORTION OF SAME, X20, SHOWING THE BEADED WALLS AND ALSO TWO MESOPORES REPLACED BT A 

ioocivm. Ltckholm umestone (Fl), Kertel, island of Dago, Esthonia. 

distribution of diaphragms for the species is shown in figure 194, 
where another peculiarity of the species as well as the genus is illus- 
trated, namely, the change of a mesopore into a zocecium. 

As pointed out by Ulrich, 1 Diplotrypa petropolitana is closely allied 
to D. westoni Ulrich from the Trenton formation of Manitoba, Canada, 
but the few diaphragms of the latter will distinguish it. The large 
zocecia and rather crowded tabulation distinguish D. petropolitana 
from all described members of the genus. Compared with associated 





> Contr. Micro-Pal. Cambro-811., pt. 2, 1889, p. 30. 
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massive species with complete diaphragms, HaUopora dybowehii is 
very similar in many respects, but its zooecial tubes contain so few 
diaphragms that they often appear to be wanting. The other species 
have noticeably smaller zocecia as well as other differences, while 
associated hemispheric forms of other genera have very distinct 
internal characters. 

Occurrence. — Nicholson's type-specimens of Dipbirypa petropotitana 
were collected in the Ordovician (Chasmops) limestone in Ostrogothia, 
Sweden. Typical specimens from the same limestone at Rabeck, 




Fig. 195.— Diflotrypa fetropolitana. a, vertical section, X8, or a specimen showing numerous 

CURVED DIAPHRAGMS; b, PORTION OF THE SAME SECTION, X20, WITH FUNNEL-SHAPED DIAPHRAGMS IN OMR 
OF THE ZOOXCIAL TUBES; C, ANOTHER PORTION, X20, SHOWING A FEW CTSTTPHBAGM-LIXR 8TRUCTURRS; 
d, VERTICAL SECTION, X20, THROUGH A MACULA; f , A TANGENTIAL SECTION, X20, SHOWING THE USUAL 
ARRANGEMENT AND SHAPE OF ZOOSCZA AND MESOPORES. LYCKHOLM LIMESTONE (Fl), KERTEL, ISLAND 

of Dago, Esthonia. 

island of Oeland, are in the collections of the United States National 
Museum and the British Museum. 

In Russia the species occurs in all the strata ranging from the Glau- 
conite limestone (B2) to the lower part of the Lyckholm (Fl). The 
more important localities represented by specimens in the collections 
of the United States National Museum are: Glauconite limestone 
(B2), Echino8pherites limestone (Cl), and Euckers shale (C2), RevaL, 
Esthonia; Kuckers shale (C2), Erras, and Baron Toll's estate, 
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Esthonia; Jewe limestone (Dl), St. Mathias, Baron Toll's estate, and 
Paeekull, Esthonia; Kegel limestone (D2) Kegel, Esthonia; Wassa- 
lem beds (D3), Uxnorm, Esthonia; Wesenberg limestone (E), Wesen- 
berg, Esthonia; Lyckholm limestone (Fl), Lyckholm and Lechts, 
Esthonia, and Hohenholm, Kertel, Paope, and Keilo, island of Dago. 

PUsiotypes.—C&t. Nos. 57430 to 57449, U.S.N.M. 

British Museum, specimens and thin sections from various localities 
in Russia, and the island of Oeland. 

DIFLOTRTPA BICORIIIS (Ekhwald). 

Plate 5, figs. 3-3d; text figs. 196-198. 

Dianulites bicornis Eichwald, Zool. spec., vol. 1, 1832, p. 181, pi. 2, fig. 15. 
Chsstetes heterosolen Keysebxing, Beobachtungen auf einer Reise in das Pet- 

schora-Land, 1846, p. 181, fig. a, 6.— Edwards and Hadcb, Monogr. des 

polyp, foss., 1862, p. 273. 
Monticulipora heterosolen Schmidt, Arcbiv. fur Naturk. Liv-, Ehst- und Kurlands, 

vol. 2, ser. 1, 1868, p. 228.— Milne-Ed wards, Hist. nat. des Cor., vol. 3, 

1860, p. 274. 

Ceriopora bicornis Eichwald, Lethsaa Roesica, vol. 1, sec. 1, 1860, p. 413, pi. 26, 
fig. 3. 

Callopora heterosolen Dybowski, Die Chaetetiden der Ostbaltischen Silur-For- 

mation, 1877, p. 119, pi. 4, figs. Sa-d. 
Cfr. Diplotrypa limitaris Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 

pt. 1, 1893, p. 286, fig. 18. 

Commencing in the Glauconite limestone and continuing through 
the Wassalem beds is a species of Diplotrypa equally as abundant as 
the associated D. petropolitana and HaUoporaf dybowskii. This species 
was first described by Eichwald as Dianulites bicornis, his illustra- 
tions being presented 
below as figure 196. 
Dybowski gave a full 
description and nu- 
merous figures of the 
species, but adopted 
Keyserling's specific 
name Tieterosolen, for 
the reason that the 
term bicornis was ap- 
plicable to only a par- 
ticular form of growth. 
Although this is true, 
the rules of nomencla- 
ture demand the use 
of the earlier name 
adopted above. 

Although extremely variable in form, the zoarium of Diplotrypa 
bicornis is massive and more or less hemispheric. Young specimens 
are regularly hemispheric in shape with a wrinkled epithecated base 
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Fig. 196.— Diplotbtpa bicornis. a, an example or the usual 

FORM, NATURAL BBS; b AND C, TWO VIEWS OF TEE SURFACE, EN- 
LARGED. Copied prom Eichwald's figures op Ceriopora 

BICORNIS. "CaLCAIRS A OBTHOCERATJTE8," PULKOWA, GOVERN- 
MENT of St. Petersburg. 
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often preserving the impression of the object upon which growth 
started. Continued unequal development in certain parts of such 
regularly formed zoaria result in the irregular masses figured by 
Dybowski (pi. 5, fig. 3). An irregular mass with two conspicuous 
horn-like projections was selected as the type of Dianvlites bicornis 
by Eichwald. In some cases two normally shaped zoaria may be 
joined, the base of the younger adhering to the top of the older speci- 
mens, or, again, curious double forms may occur by continued growth 




Fig. 197. — DffLOTRYPA bioornis. a, VERTICAL section through the basal part of a zoarjum, X20, 

SHOWING THE OUTER PORTION OF THE MATURE REGION OBSCURED BT DEPOSITS OF TISSUE; b, SHALL POR- 
TION OF THE SAME SECTION ENLARGED TO EXHIBIT DEPOSITION OF TISSUE MORE CLEARLY; C, A TANGENTIAL 
SECTION, X20, PASSING FROM THE REGION OF NORMAL ZOGSOA AND MESOPORES INTO THE AREA OF APER- 
TURES WITH GREATLY THICKENED WALLS. THE ORDINARY INTERNAL STRUCTURE OF THIS SPECIES IS 
SHOWN IN nG. 198, DRAWN FROM THIN SECTIONS PREPARED FROM THE SAME SPECIMEN GIVING THE STRUC- 
TURE FIGURED ABOVE. JEWS LIMESTONE (Dl), BARON TOLL'S ESTATE, ESTHONIA. 

of certain zocecia of a lower zoarium into a second more or less regular 
example. Celluliferous surface usually smooth, but in a few exam- 
ples the macule have been observed to form low rounded monticules. 

Zooecial tubes polygonal, five to six in 2 mm. Mesopores of vari- 
able size and number, most numerous in the macula where they 
isolate the zocecia. Walls of both zocecia and mesopores thin in the 
immature zone and in the mature region of the younger stage of a 
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colony. The oldest portion of a zoarium the base and the edge of 
the cellulif erous surface, exhibits a dense, solid surface to the unaided 
eye, but when magnified, this region is seen to be made up of minute, 
thick-walled, round to hexagonal cells of a uniform diameter. In 




Fig. 108.— Diplotbtfa bicornis. a, tangential section, X20, showing the shape, size, and arrange- 
ment OF ZOCXCXA AND ME80PORE8 IS THE MATURE ZONE. THE MESOPORES ARE SHADED TOR CONVEN- 
IENCE of recognition; 6, FART of the same section, X40; C, VERTICAL section, X20, showing THE 
regular and close arrangement of tabulae in the mesopores and their irregular distribu- 
tion in the zooecia; d, vertical section, x*0, illustrating the normal distribution of dia- 
phragms in the two kinds of tubes. here one of the zoqdgia replaces two mesopores. thin 
sections of the basal fart of this same zoarium are shown in fig. 107. jews limestone (dl), 
Baron Toll's estate, Esthonia. 

tangential sections through this and the adjacent normal cellulif erous 
area! the zooecial walls are seen to become so thickened by the deposit 
of a dense tissue that the diameter of the orifice is the same as that 
of the mesopores. The same thickening of the walls is well exhibited in 
vertical sections where the mesopores also are noted to be invested 
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with a similar but thinner deposit of the same tissue. Small or 
young zocecia naturally show little of this thickening, but in the 
usual examples, the dense, solid basal portion may be considered as a 
character of value in the identification of the species. 

The internal characters seen in tangential sections have been 
mentioned. Aside from their smaller size and the thickening noted 
above, the zocecial tubes are quite similar to those of other Diplotrypas. 
In vertical sections, aside from the usual, somewhat beaded walls, the 
marked characteristic in all good species of the genus is the abundant 
development of diaphragms in the zooecial tubes. In the immature 
zone these are seldom farther apart than the diameter of two tubes, 
while in the crowded portions of the mature region, two and sometimes 
three occur in the width of a zooecium. Altogether the diaphragms 
are more uniformly distributed in both regions than in other species 
of the genus. In the mesopores these partitions maintain their 
usual distribution of about their own diameter apart. 

In size of zocecia and distribution of diaphragms, DipUdrypa 
bicornis agrees well with the American D. limitaris, described by 
Ulrich from the Nematopora bed of the Trenton in Minnesota. The 
few mesopores of the Minnesota species will serve to separate the two, 
although it is probable that D. limitaris is the American representative 
of the common Russian form. 

Diplotrypa bicornis is an excellent species of the genus and may be 
distinguished from associated forms by the comparatively small size 
of its zooBcia and the abundant development of diaphragms. D. pctro- 
pclitana, Z>. hennigi, and Z>. moniliformis have noticeably larger 
zooecia. Difficulty may be experienced in separating certain speci- 
mens of D. Ttexagonalis. Here, however, the zooecia, although quite 
similar in size, have few diaphragms, while the mesopores are much 
more closely tabulated. 

Occurrence. — Abundant in most of the divisions ranging from the 
Glauconite limestone to the Wassalem beds. The specimens illus- 
trated are from the Jewe limestone (Dl), Baron Toll's estate. Among 
other localities are: Glauconite limestone (B2), Reval ; Echinospherites 
limestone (Cl), at Reval, 4 miles east of Reval, and at Duboviki; 
and in the Kuckers shale (C2), Baron Toll's estate and Erras; and in 
the Chasmops limestone, south of Bddahamn, island of Oeland. 

Pletiotypcs.— Cat. Nos. 57450 to 57458. 

British Museum, thin sections of figured type, and specimens from 
various localities in Russia and island of Oeland. 
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DIPLOTRYPA MONILIFORMIS, new species. 

Text fig. 199. 

Cfr. Diplotrypa neglecta Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 287, fig. 19. 

The species for which the above new name is proposed is closely 
related to the form described by Ulrich from the Nematopora bed of 



b 




Fro. 199.— Diplotrypa moniliformis, a, side tow of a zoarium, natural size; b, tanqential sec- 
tion, X20, E XHIBI T IN G mesopobes more numerous than usual; c, vertical section, X8, passino 
through several successive mature and immature reqions, hxustratino the vert irrequ- 
lar crenulated walls and the similar tabulation of both sets of tubes; d, portion of the 
same section, x20, showing wall structure more clearly. jews limestone (dl), baron 
Toll's estate, Esthonia. 

the Trenton formation at Hader, Minnesota, as Diplotrypa neglecta. 
Each agrees in having irregularly arranged polygonal zooecia with 
rather few mesopores, variable in size and distribution, and often 
distinguished from the zooecia with difficulty. The aspect in vertical 
section is likewise very similar, although the irregularity of the walls 
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is more marked in the Russian species, which may be defined as 
follows: 

Zoarium a dome-shaped or hemispheric mass about 20 mm. wide 
and 12 mm. high. Surface smooth, maculae inconspicuous, and dis- 
tinguished mainly by the presence of more numerous mesopores. 
Zooecia polygonal, irregularly arranged, three to four in a space of 2 
mm. Mesopores of irregular sizes and shapes and seldom completely 
isolating the zooecia. Walls of both zooecia and mesopores thin. 

In vertical sections the very irregular zooecial walls are the most 
striking feature, and this peculiarity alone will aid considerably in the 
identification of the species. The difference in tabulation between 
zooecia and mesopores is often so slight that the latter can only be 
recognized by their smaller size. In many cases the mesopores 
abruptly cease and their places are taken by zooecia of normal size. 



Fig. 200.— Diploteypa hennigi. a, side view of a zoarium, natural size; 6, tangential section, 

X30; C, VERTICAL SECTION, X20, SHOWING THE ZOCECIAL WALLS BUT SLIGHTLY UNDULATING ALTHOUGH 
THE MESOPORES ARE STRONGLY BEADED. KUCKERS SHALE (C2), BARON TOLL'S ESTATE, ESTHONLA. 

Compared with other hemispheric bryozoans, the polygonal 
zooecia and mesopores, with their crinkled walls and the uniform dis- 
tribution of diaphragms, are diagnostic of Diplotrypa irionUiformis. 

Occurrence. — Apparently rare in the Jewe limestone (Dl), Baron 
Toll's estate, near Jewe, Esthonia. 

Holotype.—C&t. No. 57413, U.S.N.M. 

Thin sections of the type-specimen are in the collections of the 
British Museum. 



Externally this species has much resemblance to the associated 
Monotrypa jewensis, but close examination will show that its zooecia 
are smaller, and that the small polygonal apertures scattered among 




DIPLOTRYPA HENNIGL, new sped*. 



Text fig. 200. 
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the ordinary large openings are in reality true mesopores and not 
young zooecia. A vertical fracture or thin section brings out more 
obvious differences, as a comparison of figures 191 and 200 will 
indicate. Most important of these differences are the strongly 
beaded mesopores and the straight zocecial walls of D. hennigi in 
contrast with the strongly crinkled walls and absence of mesopores 
in the Monotrypa. The zoarium of Diplotrypa hennigi is of smooth, 
rounded masses composed of thin walled, polygonal zooecia with 
occasional small, angular mesopores. Six of the ordinary zooecia in 
2 mm. Acanthopores wanting. The specific characters are best 
shown in vertical sections, where the slightly undulated zooecial 
walls, the decided beading of the mesopores, and the paucity of 
diaphragms in the zooecia proper are most diagnostic. 

The specific name is in honor of Dr. Anders Hennig, of Lund, 
Sweden, in appreciation of his work upon the Silurian Bryozoa of the 
island of Gothland. 

Occurrence. — Apparently rare in the Kuckers shale (C2), Baron 
Toll's estate, near Reval, Esthonia. 

Hdotype.—C&t. No. 57414, U.S.N.M. 

Thin sections of the type-specimen are in the collections of the 
British Museum. 



Diplotrypa westoni Ulrich, Contr. Micro-Pal. Cambro-Sil., Pt. 2, 1889, p. 30, 
pi. 8, figs. 4-46; Zittel's Textbook of Paleontology (Eng. ed.) y 1896, p. 274, 
fig. 467 . — Whtteaves, Pal. Foae., vol. 3, pt. 3, 1897, p. 163. 

Several specimens of Diplotrypa from the Chasmops limestone of 
Sweden were at first assigned by me to a new species, but upon 
close comparison I find that the differences between them and the type 
of Diplotrypa westoni are too slight even for varietal distinction. The 
characters of the Swedish examples are shown in the accompanying 
figures. The size of the zocecium, number of mesopores, and distri- 
bution of diaphragms in both sets of tubes is practically the same. 
Indeed, the only difference that I can point out between Ulrich's 
figures and my own is the slightly greater number of mesopores in 
the latter, a distinction removed by other specimens. 

Diplotrypa westoni need only be compared with D. petropolitana f 
but the more abundant diaphragms of the latter easily separate the 
two, although other differences can be seen by comparing their 
respective figures. The distinctive characters of D. westoni are best 
exhibited in vertical sections. Here the sparse tabulation of the 
zooecia is most evident, but a second striking feature is the angularity 
of the beading formed by the walls of the mesopores. In most 



DIPLOTRYPA WESTONI Ulrich. 



Text fig. 201. 
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species of this genus the walls are gently undulated, but in this form 
the undulations are so sharp that they are in reality angular. 

Occurrence. — Bare in rocks supposed to be of Lower Trenton age 
on Big Island, Lake Winnipeg, Canada. Apparently common in the 
Chasmops limestone at Nittsjo R&tvik, Dalarne, Sweden, and south 
of Bddahamn, island of O eland. 

Plesiotype.—V&t. No. 57415, U.S.N.M. 




F». 201.— DffLOTBYPA WE3TONL AND b, SIDE AND BAAAL VIEWS OF A ZOABIUM, NATURAL SHE; C, TAN- 
GENTIAL SECTION, X8, THBOUQH A MACULA AND ADJOINING ZOOCIA; d, POETION OF THE SAME SECTION, 

X20; e t vebtical section, X8, cuttino a macula; /, sevebal tubes of the same, X20, illustbatxmg 
the anoulablt beaded mesopoeefi, the beflacement of a mssofobe by a zckeoum, and the tabu- 
lation of both sets of tubes. middle obdovk3an (chasmof8) limestone, nlttslo rltvte, 
Dalabme, Sweden. 

British Museum, specimens from the island of Oeland and thin 
sections of the figured specimen. 

Family HALLOPORIDiE, new name. 

This new name in place of Calloporid® becomes necessary through 
the substitution of EaUopora for the preoccupied CaUopora. The 
family includes those integrate trepostomatous bryozoans in which 
the zocecial tubes are thin-walled and attain their full size slowly, 
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but chiefly in which acanthopores are absent. Diaphragms are 
closely arranged in the tapering proximal end, are few or wanting in 
the rest of the immature region, and become crowded in the mature 
zone. The earliest part of the zocecial tubes thus has the charac- 
ters of mesopores. HaUopora, the type genus, is numerously repre- 
sented both in individuals and species throughout the Ordovician, 
Silurian, and earliest Devonian. 

Genus HALLOPORA, new name. 

Callopora Hall, Amer. Journ. Sci., eer. 2, vol. 11, 1851, p. 400; Nat. Hist. New 
York, Pal., vol. 2, 1852, p. 144.— Nicholson, Pal. Province Ontario, 1874, 
p. 61; Geol. Mag., new eer., vol. 1, 1874, p. 13.— Ulrich, Journ. Cincinnati 
Soc. Nat. Hist., vol. 5, 1882, pp. 154, 251.— Foebbte, Bull. Sci. Lab. Denton 
University, vol. 2, 1887, p. 172. — Hall and Simpson, Nat. Hist. New York, 
Pal., vol. 6, 1887, p. xv.— Miller, North Amer. Geol. and Pal., 1889, p. 
295.— Ulrich, Geol. Surv. Illinois, vol. 8, 1890, pp. 372, 416; Geol. and 
Nat. Hist. Surv. Minnesota, vol. 3, 1893, p. 275; Zittel's Textbook of Paleon- 
tology (Eng. ed.), 1896, p. 275.— Simpson, Fourteenth Ann. Rep. State 
Geologist New York for the year 1894, 1897, p. 588.— Nickles and Babbler, 
Bull. 173, U. S. Geol. Surv., 1900, pp. 36, 186.— Babbler, Bull. 292, U. S. 
Geol. Surv., 1906, p. 40. — Cuminob, Thirty-second Ann. Rep. Dep. Geol. 
Nat. Res. Indiana, 1907, p. 741.— Hennio, Archiv fur Zool., vol. 4, No. 10, 
1908, p. 48. 

Monticulipora (section 1) Dtbowbki, Die Chaetetiden der Ostbaltischen Silur- 

Form., 1877, p. 89. 
Not Callopora Gray, Norman, and Levinben. 

Unfortunate as it may seem to the paleontologist, the well-known 
generic name Callopora Hall must, according to the rules of nomen- 
clature, be replaced by another term. Nickles and Bassler recog- 
nized the facts, and in their Synopsis of American Fossil Bryozoa 
published the following: 

In 1848 Gray (Proc. Zool. Soc. London, Appendix, 1848, and Lkt of British Ani- 
mals in the collection of the British Museum, 1848, pp. 109, 146) proposed the generic 
term Callopora for a single species, the Flustra lineata of Linnaeus, but the term failed 
to gain acceptance, and the species lineata is now considered to be a Membranipora. 
As Callopora Hall has become deeply engrafted into literature, it seems undesirable 
under the circumstances to replace it by a new name. 

However, Gray gave a description of his genus, poor as it may be 
considered from the standpoint of to-day, and the important point 
of his work is that he selected a type species. Callopora must, there- 
fore, stand based upon this species, even though more recent work 
should prove it to be a Membranipora. Such excellent authorities 
in the study of recent Bryozoa as Levinsen and Norman have worked 
out the details of Gray's Callopora lineata and consider the genus a 
valid one. 

In view of the above, I propose the name HaUopora in honor of 
the distinguished paleontologist James Hall, to replace his Paleozoic 
genus Callopora. This new name seems most appropriate in corn- 
Digitized by Goode 
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memoration in a small way of Professor Hall's work upon fossil Bry- 
ozoa, and particularly upon this generic group. 

The zoaria of HaUopora are almost always solid ramose and bushy. 
In the perfect state the apertures are closed by perforated, orna- 
mental covers which, as growth proceeds, form the diaphragms of 
succeeding layers. 

Genotype. — CaUopora degantula Hall. Early Silurian of America 
and Europe. 

HALLOPORA MULTITABULATA (UMch). 
Text fig. 202. 

Monotrypella multitabulata Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. 
Minnesota, 1886, p. 100. 

CaUopora multitabulata Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, 
pt. 1, 1893, p. 280, pi. 23, figB. 11, 12, 16, 17, 24-26, 30, 31; Zittel's Textbook of 
Paleontology (Eng. ed.), 1896, p. 274, fig. 456 G, D. — Sardeson, Journ. Geol., 
vol. 9, 1901, p. 9, pi. A, figs. b-6d. — Ruedemann, Bull. 49, New York State 
Mus., 1901 [1902], p. 13.— Nickles, Kentucky Geol. Surv., Bull. 5, 1905, p. 
42, pi. 1, fig. 2.— Basslbb, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 22, pi. 1, 
figB. 5-7. 

Several specimens in the collections from the Wassalem beds at 
Uxnorm are externally and internally so similar to examples of Hair 
lopora multitabulata from the Black River and lowest Trenton rocks 
of Minnesota that were the two lots mixed they could not be sepa- 




Fio. 202.— Hjlllopora multitabulata. a, tow or typical specimen, natural sax; b, subi ace or the 

SAME, X9; C, SURTAOB OF A FINELY PRESERVED EXAMPLE, XI 8, SHOWING THE ORNAMENTED, IOOM3AL 

covers; d, vertical section, x9, exhibitino the characteristic crowded tabulation. black 
River (Decorah) shales, St. Paul, Minnesota. (After Ulrich.) 

rated. One of the Russian specimens is almost an exact duplicate 
of the American specimen shown in figure 202 a, while the internal 
structure shown in the vertical section, figure 202 d f is repeated in 
the thin sections of the foreign form. 

The zoarium of HaUopora mvZtitalmlata is of more or less irregu- 
larly divided subcylindrical branches with rather strongly elevated 
monticules. The zooecia at the surface are angular, thin-walled, 
and in close contact, about eight in 2 mm. The apertures of the 
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zooecia are often closed with ornamental opercula, as shown in figure 
202 c. Mesopores are few. The most marked internal feature is 
the crowded tabulation shown in figure 202 d. In the immature zone 
the diaphragms are seldom more than their own diameter apart and 
frequently more closely spaced. In the mature zone six or seven 
diaphragms may frequently be counted in the space of a tube diam- 
eter. The few mesopores present are equally crowded. 

Occurrence. — Abundant in the Black River and Lower Trenton 
strata of Minnesota, Iowa, Kentucky, and Tennessee. Less common 
in the Wassalem beds (D3) at Uxnorm, Esthonia (Cat. No. 57459, 
U.S.N.M.). 

Represented in the British Museum by a specimen and thin section 
from Uxnorm. 



CaUopora goodhueruit Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 
1, 1893, p. 282, pi. 23, figs. 9, 10, 21, 29. 

This bryozoan is closely related to HaUopora mvltitabvlata (Ulrich), 
but differs in that the surface is without monticules, the average size 
of the branches is less, the zooecia are smaller, especially at the center 
of transverse sections, and their apertures are subangular and slightly 
smaller. The internal structure is very similar, the most marked 



FlO. 303. — HaLLOPORA GOODHUEN8B. a AND b, TWO FRAGMENTS OF NATURAL 8ZZE; C, SURFACE OP A SPECS- 
MEN, X9; d. AXIAL REGION OF A TRANSVERSE SECTION, X 18. CUTAMBONITES BED OF THE LOWER TREN- 
TON LIMESTONE, NEAR CANNON FALLS, MINNESOTA. (AFTER ULRICH.) 

difference being that the mature region is narrower. The internal 
structure of a well developed Russian example is shown in figure 204. 

Occurrence. — Abundant in the Clitambonites bed of the Lower 
Trenton at St. Paul and other localities in Minnesota; not uncommon 
in the Wassalem beds (D3) at Uxnorm, and in the Wesenberg lime- 
stone (E) at Wesenberg, Esthonia. 

Plesiotypes.—Cht. Nos. 57460, 57461, U.S.N.M. 

British Museum, specimens and thin sections from Uxnorm. 



HALLOPORA OOODHUENSIS (Ulrich). 



Text figs. 203, 204. 




€ 
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HALLOPORA WXSENBEROIAIfA (DybowAi). 

Plate 4, fig. 2-2h; text fig. 206. 

Monticulipora ivesenbergiana Dybowski, Die Chaetetiden der Ostbaltischen Silur- 
Formation, 1877, p. 95, pi. 3, figB. 2a-h. 

Dybowski records this as a very abundant species at Wesenberg 
and gives a lengthy description and numerous figures of its charac- 




Fm. 301— HaLLOPORA QOODHUKNSS. a, TANGENTIAL SECTION, X 30, OF A SMALL BUT WILL DEVELOPED 

Russian specimen; 6, vertical section or the same specimen, X30. Wabsalem bum (PS), Uxhomm, 
Ebthonia. 

ters. He fails to illustrate the tabulation, a most important char- 
acter in the discrimination of such species, but I have no doubt that 
the common HaUopora of the Wesenberg limestone, whose internal 
characters are shown in figure 205 is Dybowski's Monticulipora wesenr 
bergiana. 




Fig. 205.— Hallopora wesenbebgiana. a, tangential region, X20, or the outermost pant or the 

MATURE ZONE; 6, TANGENTIAL SECTION, X20, CUTTING THE EARLY PORTION OF THE MATURE REGION 
WHERE MESOPORE8 ARE BEST DEVELOPED; C, VERTICAL SECTION, X20, SHOWING CHARACTERISTIC TABU- 
LATION. Wesenberg limestone, Wesenberg, Ebthonia. 

As shown in Dybowski's figure, the branches frequently and irregu- 
larly divide and average 5 mm. in diameter. Their surface is smooth, 
but inacul® of larger zocecia and more numerous mesopores are fre- 
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quently plainly evident to the unaided eye. The apertures are usu- 
ally large, angular, thin-walled, with few mesopores, but in young 
specimens particularly mesopores are more numerous and sometimes 
completely isolate the zooecia. Six zooecia in 2 mm. 

The internal characters are essentially the same as in H. multi- 
tabvlata. The vertical section figured shows the average distribution 
of diaphragms, but in other examples the peripheral zone is broader 
and contains more numerous diaphragms. Here also it is to be ob- 
served that the mesopores are most common in the early part of the 
peripheral zone and pinch out before the surface is reached. This 
causes the variation to be observed in tangential sections. Such a 
section passing through the early part of this outer region shows, as 
seen in figure 205 5, rounded zocecia more or less separated by meso- 
pores. The zooecia in a section taken just below the surface are 
angular, partly in contact, and mesopores are comparatively few. 

Comparing H. wesenbergiana with H. multitabulata, its closest ally, 
it is found that the latter has smaller zoc&cia (eight in 2 mm.), a 
tuberculated surface, and a more regular zoarium. The associated 
E. goodhueneis is also quite similar, but differs in having a small, 
more regularly branching zoarium, with smaller zocecia and more 
regularly dividing branches. Indeed, these three species have so 
much in common that it requires close discrimination to separate 
them. 

Occurrence. — Extremely abundant in the Wesenberg limestone (E) 
at Wesenberg and other localities in Esthonia; less common in the 
Wassalem beds (D3) at Uxnorm. The same species, or at least a 
closely related variety, occurs rarely in the Orthoceras limestone (B3) 
at Reval. 

Plesiotype.— Cat. No. 57462, U.S.N.M. 

Specimens and thin sections from the Wesenberg limestone at 
Wesenberg, are in the collections of the British Museum. 

HALLOPORA SPLEIfDENS, now spades. 

Text fig. 206. 

Cfr. Callopora ampla Uleich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 281, pi. 23, figs. 13-15, 18-20, 22, 23, 27, 28. 

Zoarium of irregularly divided, stout, subcylindrical branches 
averaging 10 mm. in diameter. Surface smooth, maculae inconspicu- 
ous, 3 mm. distant from each other and made up of zocecia slightly 
larger than the average. Zooacia direct, angular, with rather thick 
walls for the genus, 5 in 2 mm. Zocecial aperture often preserving 
ornamented opercula. Mesopores almost entirely absent at the sur- 
face but visible in vertical sections in the bend from the immature 
to the mature region. Ornamented opercula or closures are pre- 
served on a few of the specimens. 
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In tangential sections the zooecia are polygonal and in contact 
with each other, usually on all sides. The walls are comparatively 
thick ; and show the original boundary line between the zooecia as a 
well defined dark line. Mesopores are few and limited almost entirely 
to the maculae. 

Vertical sections are particularly interesting in showing the dis- 
tribution of diaphragms and mesopores. As shown in figure 206 e, 
the latter originate in the bend from the immature to the mature 
zones, but frequently cease before the surface is reached. In some 





Fig. 206— Hallopora sflendens. a, fragmentary specimen, natural ore; b, tangential section, 
X20, cutting the most mature portion of the zoarium; e, USUAL aspect of tangential sections, 
X20; d, vertical section, X20, with practically no mesopores; e, another vertical section, X30, 
illustrating occurrence of mesopores. Jewe limestone (Dl), Baron Toll's estate, Esthonia. 

cases (see fig. 206 d) mesopores are practically absent, even in this 
restricted zone. As usual the diaphragms are closely arranged in the 
mesopores. In the zooecia proper diaphragms are equally abundant 
as in the mesopores, in the earliest stages when the tubes are scarcely 
wider than the mesopores. After the zooecia have attained their 
normal size, diaphragms are from one to three diameters distant 
from each other in the immature zone, but crowded in the mature 
region where 8 to 10 mm. may sometimes be counted in the length 
of one diameter. 
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HaMopora splendens is a fine example of that section of the genus 
typified by the American form H. ampla (Ulrich) in which diaphragms 
are exceedingly abundant in the mature zone and mesopores are 
correspondingly rare. Indeed, the species under discussion is closely 
related to H. ampla, differing especially in its more robust growth, 
larger and more direct zooecia, and wider mature zone. H. ampla 
has six to seven zooecia in 2 mm., its mature zone is usually quite 
narrow, and the zooecia as a result are somewhat obliquely directed* 
at the surface. H. splendens has five zooecia in 2 mm., a wide, well- 
developed mature zone, and rather thick walled, direct zooecia. 

The associated form, Hattopora tolli, new species, has equally large 
zooecia, but here mesopores are numerous and diaphragms are almost 
entirely wanting in the zooecial tubes. 

Occurrence. — Not uncommon in the Jewe limestone (Dl), Baron 
Toll's estate, and at St. Mathias, Esthonia. 

Holotype.— Cat. No. 57466, U.S.N.M. 

Specimens and thin sections in the collections of the British 
Museum. 

HALLOPORA DUMALIS (UWch). 

Text fig. 207. 

Callopora dumalis Ulrich, Geol. and Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 
1893, p. 282, pi. 23, figs. 1-8. 

Several examples of a small, frequently branching HaMopora from 
the Kuckers shale possess the characters of the American species 
H. dumalis, illustrated in figure 207. The zoarium consists of num- 



/ 




Fig. 207.— Hallopoka dumalis. a to d, view or four representative fragments, life size; e, surface 

OF THE SLENDER SPECIMEN, X9; /, SURFACE OF ANOTHER SPECIMEN, XI*, WITH ZOOECIAL CLOSURES PRE- 
SERVED; Q, VERTICAL SECTION, X18; A, TANGENTIAL SECTION, X18. PHTLLOPORINA BED OF BLACK 

River ( Decora h) shales, St. Paul, Minnesota. (After Ulrich.) 

erous small branches averaging 1.5 mm. in diameter, inosculating to 
form a bushy mass. Fragments of a zoarium are shown in figures 
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apertures in young examples more or less oblique, ovate, and separated 
by numerous mesopores. With age, the apertures become more 
direct and angular, with less numerous mesopores, as illustrated in 
figure 207 e. Seven to eight zooecia in 2 mm. The American speci- 
mens occasionally show apertures with closures marked by faint 
lines radiating from a small central perforation. The internal char- 
acters are sufficiently illustrated in figure 207 g and h to require no 
description. 

Occurrence. — Common in the Phylloporina bed of the Black River 
(Decorah) shales, and in the Clitambonites bed of the lowest Trenton 
at St. Paul and Cannon Falls, Minnesota. Apparently rare in the 
Kuckers shale (C2) at Reval, Esthonia (Cat. No. 57468, U.S.N.M.). 

Represented in the collections of the British Museum by specimens 
from American localities. 

HALLOPORA UNDULATA (Ulrfch). 
Text fig. 208. 

Callopora undulata Ulrich, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minne- 
sota, 1886, p. 95; Geol. Nat. Hist. Surv. Minnesota, vol. 3, pt. 1, 1893, p. 279, 
pi. 22, figs. 24-31. 

The slender, ramose branches with rather large rounded monticules 
and the internal structure shown in figure 208, are sufficient to sepa- 
rate this neat little HaUopora from other species of the genus. The 




Fig. 208.— Hallofora undulata. a and 6, typical specimens of the natural size; c, surface of 
original of figure 6, x9; d, vertical section, x18. black rlver (decorah) shales, st. paul, 
Minnesota. (After Ulrich.) 

Russian examples referred to the species differ only in having a 
slightly less robust zoarium, a difference which would undoubtedly 
be eliminated with larger collections. 
Ulrich 's description is quoted below: 

Zoarium ramose, branches slender, averaging about 2.5 or 3 mm. in diameter, divid- 
ing dichotomously at intervals of 10 mm. or more. Surface with rather large, rounded 
monticules, that usually coalesce laterally, forming transverse ridges, or more or less 
complete annulations, 5 in 10 mm. In some fragments and portions of others the 
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monticules are separate, while in a few they are nearly obsolete. Zooecia with moder- 
ately thin walls, subangular or ovate apertures, of nearly equal size over all portions 
of the surface; 10 or 11 in 3 mm. Mesopores comparatively few, small, not readily 
distinguished externally, their mouths usually closed. Zocecial covers not observed. 

Occurrence. — Common in the Black River (Decorah) shales at 
Minneapolis and St. Paul, Minnesota, and in the Wassalem beds (D3) 
atUxnorm, Esthonia (Cat. No. 57469, U.S.N.M.). 

British Museum, specimen and thin section from Uxnorm. 



Pig. 209.— Hallopora tolll a, small fragment, natural size; 6, tangential section, X20, show- 
ing LARGE, THIN-WALLED-ZOOECIA WITH NUMEROUS MESOPORES; C AND <f, TWO PORTIONS OF A VERTICAL 
SECTION, X20, EXHIBniNG TABULATION. KUCEESS SHALE (C2), REVAL, ESTHONIA, AND JEWE LIME- 
STONE (Dl), Baron Toll's estate. 



This well marked species forms smooth, cylindrical branches 6 to 8 
mm. in diameter, very much like H. wesenbergiana, but differing con- 
spicuously in having much larger zooecia. Internally the two are 
quite distinct, as a glance at the figures, especially of vertical sec- 
tions, will show. In tangential section, H. toUi exhibits its polygonal 
to rounded, thin-walled zooecia, four in 2 mm., with a fair number of 
small, angular mesopores. In the maculae the mesopores are occa- 
sionally numerous enough to isolate the zooecia, but elsewhere they 
are seldom so abundant. 




HALLOPORA TOLLI, new spedM. 



Text fig. 209. 
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Besides the large zooecia and numerous mesopores, the tabulation 
is quite distinctive for this species. In the zooecia proper, three or 
four diaphragms are inserted in the earliest portion of a tube; then 
they are practically absent until the close of the mature zone, when 
a few mesopores are occasionally found. The mesopores, as in other 
species of the genus, are closely tabulated throughout. 

While the present species is quite different from associated bryo- 
zoans, it is closely related to a new species occurring in the lowest 
Trenton strata at Belleville, Canada. Indeed, the two agree in -all 
respects save the occurrence of more numerous mesopores in the 
Russian form. 

Occurrence. — Rare in the Jewe limestone (Dl), Baron Toll's estate, 
Kuckers shale (C2), Reval, and in the Kegel limestone (D2), Kegel, 
Esthonia. 



Callopora eleganhda Hall, Nat. Hurt. New York, Pal., vol. 2, 1852, p. 144, pi. 40, 
figs. la-m. — Ulrich, Journ. Cincinnati Soc. Nat. Hist., vol. 5, 1882, p. 250, 
pi. 11, figs. 6-66.— Simpson, Fourteenth Ann. Rep. State Geologist New 
York for the year 1894, 1897, pi. 18, figs. 1-7.— Basslbb, Bull. 292, U. S. Geol. 
Surv., 1906, p. 41, pi. 17, figs. 11-15; pi. 26, fig. 12. 

Callopora nana Nicholson, Ann. and Mag. Nat. Hist., ser. 5, vol. 13, 1884, p. 120. 

In breaking up limestone from the Borkholm formation, several 
fragments of a large celled Hattopora were found, which, upon study 
with thin sections, proved to be identical with the wide spread early 
Silurian species H. degantvla. This species has been described and 
figured on several occasions, so that I need only point out its diag- 
nostic features. 

The zoarium is of smooth branching stems 3 to 5 mm. in diameter, 
with large, rounded, thin-walled zooecial apertures, four to five in 
2 mm., separated by a variable number of mesopores. The aper- 
tures are frequently closed by ornamental covers, as shown in figure 
210/. The characteristic tabulation of both zooecia and mesopores 
is illustrated in figures 210 d and e, while an ordinary tangential sec- 
tion through the mature zone is shown in figure 210 c. That the 
perforated closures become the tabulee of succeeding zooecia is evi- 
dent from figure 210 a. 

The smooth stems and the large, rounded apertures with numerous 
mesopores in addition to the internal generic characters, will readily 
serve to distinguish this species. 

Occurrence. — Abundant in almost all of the early Silurian strata of 
North America. Hall's types came from the Niagaran (Rochester) 
shale of New York. In Europe the species is known from the Wen- 
lock shales of England and in the equivalent strata on the island of 



Cotypes— Cat. Nos. 57470 to 57472, U.S.N.M. 



HALLOPORA ELEGANTULA (HaQ). 



Text fig. 210. 
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Gothland, where the name CaUopora nana has been applied to it by 
Nicholson. The Russian specimens were derived from the Lyckholm 
limestone (Fl), Kertel, island of Dago (Cat. No. 57474, U.S.N.M.), 



FW. 210— Hallopora elegantula. a, tangential section, X18, with three or the zooeoa show- 
ing opebcula; b, transverse section, X18, illustrating the shape or the zooeoa and mesofores 

IN THE IMMATURE REGION; C, TANGENTIAL SECTION, X20, THROUGH THE MATURE ZONE; <2 AND C, TWO 
VERTICAL 8ECTION8, X18 AND X20, SHOWING SLIGHT DIFFERENCES; /, SURFACE VIEW OF SEVERAL ZOOECIA, 
X20, SHOWING PERFORATED CLOSURES. NlAGARAN (ROCHESTER 8HALE), LOCXFORT, NEW YORK. 



and the Borkholm limestone (F2), at Borkholm, Eethonia (Cat. No. 
57475, U.S.N.M.). 
Specimens from American localities in the British Museum. 



CaUopora nummiformis Dybowski (part), Chaetetiden der Ostbaltischen Silur- 
Formation, 1877, p. 109, pi. 4, figs, la-l (part). — Nicholson, Man. of Paleon- 
tology, 1889, p. 348. 

Not CaUopora nummiformis Hall, Nat. Hist. New York, Pal., vol. 2, 1852, p. 148, 
pi. 40, figs. 5, 5a. 

Associated with Diplotrypa petropolitana in the Russian and 
Swedish Middle Ordovician formations is a hemispheric bryozoan so 
similar in almost all respects that an examination of a vertical sec- 
tion or fracture is necessary to distinguish it. This new species is 
quite as abundant as its associate and the most conspicuous differ- 
ence, without the examination of thin sections, is in its sparing devel- 
opment of diaphragms. Under the name of CaUopora nummiformis 
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HALLOPORA ? DYBOWSKU, new spectet. 



Plate 5, figs. 1-1/; text figs. 211, 212. 
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Hall, Dybowski figured a vertical section (see pi. 5, fig. 1 T), which is 
undoubtedly of this form. His tangential section (figs. 1-1 e) may 
also be from specimens of the same species. His figures 1 / to 1 h, 
however, are undoubtedly based upon thin sections of Prasopora 
simvlatrix Ulrich, an abundant hemispheric bryozoan in the Trenton 
strata of America. Dybowski erroneously identified these several 
species with CaUopora nummiformis Hall, a small, discoid bryozoan 
from the Silurian rocks of New York and Indiana. The latter species, 
which belongs to Mesotrypa, a genus of the Monticuliporidae, has been 
figured by the present writer, 1 and comparison will show the error of 
Dybowski's identification. 



Fro. 211— Hallopora ? dtbowbdl a, tangential section, X20, -with zcxecxa less angular than 

USUAL; b, VERTICAL SECTION, X8, 8HOWING CURVED DIAPHRAGMS; C, SEVERAL TUBES OF THE SAME, X20. 
WESENBERG LIMESTONE (E), WESENBERG, ESTHONIA. 

So far as the zoarial characters go, the description of Diphtrypa 
petropolitana will apply to the present form in every respect, and even 
the internal structure is somewhat similar. Tangential sections of 
the two species are almost identical. Slight differences exist, but 
these can not be described as permanent because of the variation in 
each in shape of zocecia and number of mesopores. In vertical sec- 
tions the widely separated diaphragms, three to ten tube diameters 
apart, in the zooecial tubes of H.t dybowslcii, are in marked contrast 
with the numerous diaphragms of the similar species. That this is a 
constant difference was shown by a study of over one hundred speci- 
mens of both species, each specimen falling into its particular place, 
with no intermediate forms. Continuing the comparison with D. 
petropolitana it is found that H.t dybowslcii does not possess the 
beaded walls characteristic of Diphtrypa. Moreover, as in other 
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i Bull 292, U. S. Gaol. Surv., 1906, pi. 10, figs. 1, 2. 
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species of HaUopora, its diaphragms have at one time served as 
closures for the zooecia, as shown in Dybowskfs figure 1 i of plate 5. 
The presence of these ornamental, centrally perforated closures, the 
rounded zooecia and closely tabulated mesopores with straight walls, 
and the absence of acanthopores, cause me to place the species in the 
genus HaUopora. The growth is not in accord with this genus, nor 
does the tabulation of zooecia strictly agree, so, for this reason, I am 
questioning the generic identification. 




Flo. 212.— Hallopora 7 dybowskh. a, SIDE view of a small example, natural size; b, BASAL view 

SHOWING WRINKLED EPITHECA AND CICATRIX OF ATTACHMENT; C, AN AVERAGE TANGENTIAL SECTION, 
X20; d, VERTICAL SECTION, X8, SHOWING THE NORMAL FEATURES OF THE SPECIES; e, PORTION OF THE 
SAME, X20; /, A LONG VERTICAL SECTION, X8, EXHIBITING THE DISTRIBUTION OF DIAPHRAGMS. TWO 
OF THE ZOGt&AL TUBES REPLACE MESOPORES. JEWS LIMESTONE ( Dl), BARON TOLL'S ESTATE, ESTHONIA. 



By examining a moistened longitudinal fracture with a hand lens 
no difficulty will be experienced in separating associated hemis- 
pheric bryozoans from this species. The specific name is in honor 
of the excellent pioneer work of Dr. Dybowski upon Paleozoic 
Bryozoa. 

Occurrence. — Abundant at various localities in Esthonia in forma- 
tions ranging from the Echinospherites limestone (Cl) to the Wesen- 
berg (E). The particular localities represented in the C ^^^$W£* 
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the U. S. National Museum are Reval and Gastilizy, in the Echino- 
spherites limestone (Cl), Baron Toll's estate, in the Kuckers shale 
(C2) and Jewe limestone (Dl), and at Wesenberg, in the Wesenberg 
limestone (E). The species also occurs in the Chasmops limestone 
on the island of Oeland, Sweden. 

Cotypes.— Cut. Nos. 57473, 57476 to 57480, U.S.N.M. 

A fragment of the sectioned type and two thin sections from the 
Jewe limestone, Baron Toll's estate, and specimens from the Chas- 
mops limestone, island of Oeland, are in the collections of the British 
Museum. 

HALLOPORA? TRNUISPHfOSA, new tpedM. 

Text fig. 213. 

This interesting species, in manner of growth and tabulation has 
much in common with other species of HaUopora, but differs from all 
the described forms in the development of rather numerous shallow 
acanthopores. These are plainly visible at the surface of well 
preserved specimens, but they are seen in thin sections only when the 
outermost part of the peripheral zone is cut. 

The zoarium of this species is of dwarfed stems seldom branching 
more than once. The specimen shown in figure 213 is a typical 
example of a complete zoarium. The surface is smooth and presents 
no well-marked maculae, although groups of slightly larger zooecia 
can be discovered upon close observation. The zooecial apertures 
are thin walled and vary from a rounded to polygonal shape, accord- 
ing to the number of intervening mesopores. In the mature condi- 
tion, three to five small, sharp acanthopores project from each 
zooecial wall. Four and one-half to five zooecia in 2 mm. 

In vertical sections the tabulation of both sets of tubes is seen to 
be essentially the same as in the usual species of HaUopora. In the 
zooecial tubes, diaphragms are abundant in the earliest part of the 
immature zone, and are then wanting almost entirely throughout the 
rest of the tubes. In the mesopores, the cross partitions average 
their own diameter apart. Their place is almost always marked by a 
constriction of the walls, producing the beaded effect most conspicu- 
ous in Diplotrypa. 

Tangential sections show thin-walled, rounded to polygonal 
zooecia with numerous mesopores. Occasionally two zooecia are in 
contact and then exhibit the dark divisional line of the Integrate. 
The exceptional feature of such sections is the occurrence of small 
acanthopores, which, however, are seldom as numerous as at the sur- 
face itself. These acanthopores are very shallow and, as a rule, are 
included in thin sections only accidentally. 

This species is referred to HaUopora because of its general zoarial 
and zooecial structure. The acanthopores and beaded mesopores are 
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features indicative of the Trematoporid®, but until more species are 
known, I prefer to classify the present form as a doubtful HaUopora. 

Occurrence. — Common in the Wesenberg limestone (E) at Wesen- 
berg, Esthonia. Less common in the Kegel limestone (D2) at Kegel, 
Esthonia. 

Holotype.—Vht. No. 57481, U.S.N.M. 




FlO. 213.— HaLLOPORA T TENUIHPINOflA. a, AN ORDINARY FRAGMENT, NATURAL SIZE; b, TANGENTIAL 
SECTION, X20, SHOWING A FEW SMALL ACANTHOPORES; C, PORTION OF THE SAME, X35, WITH THE STRUC- 
TURE OP ZO<ECIA AND ACANTHOPORE8 MORE CLEARLY EXHIBITED; d, VERTICAL 8ECTION, X20, WITH CHAR- 
ACTERISTIC tabulation; e, portion op a transverse section, X20. Wesenberg umestone 
(E), Wesenberg, Esthonia. 



A thin section of the type-specimen is in the collections of the 
British Museum. 

UNDETERMINED GENERA AND SPECIES. 

Although I have attempted to identify all of the Russian Ordo- 
vician forms previously described, it happens that there are still 
quite a number so poorly defined and figured that I at least am able 
to do nothing with them. In all of these cases, so far as I am aware, 
the original types are either lost or are not distinguished. Should 
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some future student be able to discover these types, and from their 
study give a clear idea of the forms, unrecognizable at present, the 
generic and specific names, according to the rules of nomenclature, 
will date from his work, and should synonyms of species herein 
described be discovered, the standing of the latter will not be invali- 
dated. For the sake of convenience, these unrecognizable genera 
and species are discussed in alphabetical order. In the following 
notes reference is also made to genera and species from the Russian 
Ordovician deposits incorrectly placed in the Bryozoa, or worth 
mentioning for other reasons. 

Genus ARCHEOPORA Eichwald. 

Archeopora Eichwald, Lethsea Roeaica, vol. 1, I860, p. 405. 

The eight species described under this genus by Eichwald range in 
time from the Ordovician to the Carboniferous, and undoubtedly 
embrace a number of generic types. No type species is mentioned, 
and the first species, Archeopora lamella may be accepted as the geno- 
type. The generic character, according to Eichwald, is that the 
bryozoan consists of a single incrusting, calcareous layer, made up of 
circular cells [zocecia] isolated from each other by minute pores 
[mesopores]. Such a zoarium and arrangement of zocecia and meso- 
pores occurs in a number of genera, and, without further data, the 
genus is unrecognizable. 

ARCHKOPORA LAMELLA BfchwakL 

Text fig. 214. 

Archeopora lamella Eichwald, Lethsea Roasica, vol. 1, 1860, p. 405, pi. 24, figs. 
17, 18. 

The description of this species contains no characters of any value 
other than that the zoarium is incrusting with the cells rounded and 
separated from each other by minute pores. Eichwald's figures are 




Fio. 214.— Archeopora lamella. Eichwald's views or ms type-specimens, one (a and b, natural 

SIZE AND ENLARGED) SHOWING MESOPORES, AND THE SECOND (C AND d) APPARENTLY WITH SOUR 
DfTERKKEOAL SPACES. 

here reproduced, but without knowing the particular horizon and lo- 
cality of the originals, and the amount of magnification, none of which 



is given, 
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Fig. 215.— Archeopora 

ANGUL08A. a AND b, 
THE INCRU8TINO TVPE- 
8PEOMEN, NATURAL 
SIZE AND ENLARGED, 
SHOWING ANGULAR 
ZOCECIA AND OPEN 

MEsopoBEs. (After 

ElCHWALD.) 



It is also most likely that a number of forms was grouped under 
this name, since the occurrence of the species is given as the Ordo- 
vician limestone, in the vicinity of Zarskoje, Wesenberg, and Erras, 
and the Silurian strata on the island of Oesel and 
at Kamenetz Podolsk. 

AJRCHBOPORA ANGULOSA Elchwald. 

Text fig. 215. 

Archeopora angulosa Eichwald, Lethsea Roesica, vol. 1, 
1860 p. 410, pi. 26, fig. 2. 

This species forms thin, incrusting expansions 
upon Echinospherites in the Ordovician limestone 
at Pulkowa and at Wesenberg, the figured specimen 
being from the latter locality. Both the zooecia 
and mesopores, as indicated in figure 215, are an- 
gular, differing in that respect from A. lameUa. I 
am unacquainted with an incrusting form of this 
sort from either Pulkowa or Wesenberg, but even were such specimens 
before me, more specific characters than are given by Eichwald would 
be necessary before an identification of any value could be made. 

n ARCHEOPORA PUNCTATA Eichwald. 

Text fig. 216. 

Archeopora punctata Eichwald, Lethsea Roesica, vol. 
1, I860, p. 406, pi. 24, fig. 19. 

The description of this species includes more 
details than that of any other of the various 
Ordovician forms referred to the genus, and it 
is possible that the new species, FavositeUa 
punctata, described in this volume, is based 
upon the same form. For this reason I have 
selected the same name for the supposed new 
species of FavositeUa and have indicated its 
possible identity with Archeopora punctata in 
the synonymy. Eichwald describes Archeopora 
punctata as a thin, rounded, lamellar expan- 
sion, with thick-walled, oval cells radiately 
arranged. One end of the cell is higher than the other [lunarium], 
and ten rows of cells occur in the space of a line. Eichwald's figure 
also bears a resemblance to those of the FavositeUa, but in spite of 
these several facts one can not be certain of the identity of A. punctata 
until the type or authentic specimens are restudied. 

Occurrence. — Archeopora punctata was recorded from the Ordovician 
(Orthoceratite) limestone along the Dolgaja River, Gdow district, 




Fig. 216. — Archeopora punc- 
tata, a AND b, THE TYPE- 
specimen, natural size and 
enlarged. ordotician 
limestone, Dolgaja River, 
government of st. peters- 
BURG. (After Eichwald.) 
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government of St. Petersburg. FavositeUa punctata is common at 
Uxnorm, Esthonia, in the Wassalem beds (D3). 

ARCHKOPORA RADIANS Eichwald. 

Text fig. 217. 

Archeopora radians Eichwald, Letheea Roesica, vol. 1, I860, p. 408, pi. 24, fig. 20. 
The figures of this species indicate without the slightest doubt that 
it is founded upon the basal side of some parasitic bryozoan. As many 
forms would present the same or a quite similar appearance from this 

side, it is obviously impossible 
to recognize the particular 
one Eichwald figured. The 
species must, therefore, be 
classed as unrecognizable. 

Occurrence. — Or dovician 
limestone, near Pulkowa and 
Wesenberg. 

CALAMOPORA ALVEOLARIS Goldfutt. 

Calamopora alveolaris Gold- 
fuss, Petref. Germ., vol. 1, 
1826, p. 77, pi. 26, fig. 1.- 
Eichwald, Lethsea Roesica, 
vol. 1, 1860, p. 466. 

Russian specimens from various horizons and localities have been 
identified as above by Eichwald with this species, which, as figured by 
Goldfuss, is a typical Favo&Ues. The Ordovician specimens so referred 
have certainly little in common with the latter form. 

CALAMOPORA FIBROSA GoMfuM. 

Calamopora fibrosa var. tuberosa ramosa Goldfuss, Petref. Germ., vol. 1, 1826, p. 
82, pi. 28, fig. 3. 

Calamopora fibrosa Eichwald, Lethsea Roesica, vol. 1, 1860, p. 469. 
Under this name Eichwald described one or more of the numerous 
massive Russian bryozoans, but which can not be determined. Gold- 
fuss's species is likewise so figured and described that it can not be 
recognized. 

Eichwald records the species from both Ordovician and Silurian 
localities of Baltic Russia. 

CALAMOPORA POLYMORPHA Goldfuss. 

Calamopora polymorpha Goldfuss, Petref. Germ., vol. 1, 1826, p. 79, pi. 27, figs. 
2-5.— Eichwald, Lethsea Roesica, vol. 1, 1860, p. 466. 

The Ordovician specimen so identified can not be recognized from 
Eichwald's description, but are certainly very different from the 
Devonian fossils figured by Goldfuss under this name. 

Occurrence. — Identified in Russian Ordovician at Pulkowa, Err as, 
and Wesenberg, as well as in later horizons at various localities. 




Fig. 217.— Archeopora radians, a and b, the type- 
specimen, NATURAL SIZE AND ENLARGED. (AlTEB 

Eichwald.) 
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CALAMOPORA RETICULATA Eichwald. 



Text fig. 218. 



Calamopora reticulata Eichwald, Lethsea Roaeica, vol. 1, 1860, p. 469, pi. 23, 
figs. 6 a, 6. 

The Ordovician specimen figured by Eichwald under the above 
name is probably a well-preserved fragment of Ilemiphragma panderi 
(Dybowski). This identification can not of course be made positively 
without a study of the figured example, but the ramose zoarium, shape 
of zocecia, absence of mesopores, and especially the arrangement of the 
numerous acanthopores recall the Hemiphragma. 



Callopora ligniformis Dybowski, Die Chaetetiden der Ostbaltischen Silur-Form., 
1877, p. 116, pi. 4, figs. 5,5 a. 

According to Dybowski, the zoarium of this species is of cylindrical, 
solid, ramose, smooth branches, with an internal structure much like 
his Callopora nummiformis. I have not come CBljBgl 
across specimens with these characteristics and BwjSr^ f r \ 
can not place the species. Sjj} / j 

Occurrence. — Probably in the Wassalem beds ' tS'^m 
(D3), Wassalem and Erras, Esthonia. 

CALLOPORA PIRIFORMIS (Eichwald). ^f^m 
Plate 5, figB. 6, 6a, 66. J ItSi^k 
Dianulites piriformis Eichwald, Zool. spec., vol. 1, 1832, 

p. 181, pi. 2, figs. 1, 2. ffimm 

Chxtetes piriformis Eichwald, Letfaea Roesica, vol. 1, \ ■ ' ;^Sfir 

1860, p. 478. Xi^SS 

Callopora piriformis Dybowski, Die Chaetetiden der fiq. 218.— Calamopora 

Ostbaltischen Silur-Form., 1877, p. 117, pi. 4, fig. 6 reticulata, a and b, 

a 5 * ZOARIUM NATURAL BBS 

' ' AND SURFACE EN- 

Although this species seems to have been (after eich- 

fairly well figured by Eichwald and later by 
Dybowski, I am unable from either their descriptions or figures to 
place it definitely. Dybowski mentions the great resemblance of its 
internal structure to that of his Callopora nummiformis ( = HaUopora t 
dybowslcii), but his figures, although bearing out his remarks in part, 
show an almost complete absence of diaphragms in the zooecial tubes. 
At any rate, Dianulites piriformis must be regarded as one of the 
undetermined species. 

Occurrence. — Formation B, Pulkowa, government of St. Petersburg. 



CALLOPORA LIGNIFORMIS Dybowski 



Plate 5, fig. 5, 5 a. 
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DIANUXJTK8 APICT7LATUS (Eichwald). 

Plate 2, figB. 7, 8; text fig. 219. 

MUlepora apicuUUa Eichwald, Inter ingrica, 1825, p. 21. 
Orbitulites apiculatus Eichwald, Zool. spec, vol. 1, 1829, p. 150, pi. 2, fig. 3. 
ChxUUs apiculatus Eichwald, Lethsea Roesica, vol. 1, I860, p. 479, pi. 28, figs. 
1 a-d. 

Dianulites apiculatus Dybowski, Die Chaetetiden der Ostbaltischen Silur-Form., 
1877, p. 32, pi. 1, figB. 7, 8. 

Eichwald's figures and description of CJmtetes apiculatus are of 
practically no value in distinguishing it from the numerous other 

massive Russian bryozoans. Dy- 
bowski's treatment of the species 
is but little better. My guess 
regarding the species is that it is 
founded upon small examples of 
Dianulites petropolitana, or some 
other massive bryozoan with 
fig. 219,-DiAinni™ apiculatus. a tod, four the base covered by a layer of 

views of Eichwald's tot of Chjetbtes n j i 

apiculatus; t, celluufzbous sukfack en- the smaller, thick-walled, closely 
laeqid. (after Eichwald.) tabulated mesopore-like cells. 

Occurrence. — Dybowski cites Erras, Duboviki, Pulkowa, and 
Fopowa as localities. 

DIANULITES BATDERIZ Dybowski. 

Plate 2, figs. 11-116. 

Dianulites haydenii Dybowski, Die Chaetetiden der Ostbaltischen Silur-Forma- 
tion, 1877, p. 37, pi. 1, figs. 11 a-b. 

Although Dybowski gives a detailed description and figures the 
internal structure of this species, he shows no characters which 
enable me to recognize what particular form he had in mind. With- 
out a restudy of the type-specimens, if they are available, I fear that 
Dianulites haydenii can not be recognized. 

Occurrence. — Middle Ordovician, Wesenberg and Wassalem. 

DIANUUTBS ST7LCATUS Dybowski 
Plate 2, figs. 12-126. 

Dianulites sulcatus Dybowski, Die Chaetetiden der Ostbaltischen Silur-Forma- 
tion, 1877, p. 38, pi. 1, fig. 12a, 6. 

The figures of this species are clearly of some Homotrypa or Homo- 
trypeUa, but for lack of specimens from the type locality, I am unable 
to decide the relationship of the form. If the zoarial growth shown 
by Dybowski is constant, this alone should help in identifying the 
species. 

Occurrence. — Probably Lyckholm limestone, Kertel, island of Dago. 
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BSCHARIPORA RECTA ^fchwald. 

Escharipora recta Eichwald, Letheea Roesica, vol. 1, I860, p. 435, pi. 27, figs. 
Sa-c. 

Not Escharopora recta Hall. 

The species referred by Eichwald to Hall's Escharopora recta, a well 
known bryozoan from the Trenton formation of New York, has no 
relationship to this or any other bryozoan, but is allied to Recepla- 
culites and Ischadites. The latter alliances were recognized by 
Eichwald, since he placed his description of Escharipora recta next 
to those of hchadites. His error was in the identification of his 
species, and not in its classification. 

Occurrence. — Eichwald cites the species as from the "Calcaire & 
Orthoceratites, ,, island of Dago. 

Genus MICROPORA Eichwald. 
Micropora Eichwald, Lethsea Roesica, vol. I, I860, p. 393. 

The status of this genus has been indicated on page 127. Micropora 
gracilis Eichwald, the first species, proves to be a valid species of 
StictoporeUa, and the generic name Micropora might have 
been retained instead of StictoporeUa had it not been 
employed by Gray previously for another generic type of 
bryozoans. 

MICROPORA RHOMBICA (Eichwald). 

Text fig. 220. Fio. 220.-M1- 

CBOPOBA 

Eschara rhombica Eichwald, Urwelt Riwslands, vol. 2, 1847, p. 43, rhombica. 

pi. 1, fig. 3. Fragment 
Micropora rhombica Eichwald, Bull. Soc. Nat. des Moscou, 1855, p. °"° A J?^* 

458; Lethoa Roesica, vol. 1, 1860, p. 395. 




ENLARGED. 
OBDOVICI- 
AN, REVAL, 
ESTHONIA. 



Eichwald's description of this species is of little value 
for accurate determination, but the original of his figure, (after 
reproduced here, is in all probability a species of Escharo- e ichwau> ) 
pora. E. subrecta is the only Russian species of the genus so far 
noted, and it is possible that Micropora rhombica refers to the same 
form. Should Eichwald's type be discovered and found to be the 
same as Escharopora subrecta, this would not affect the synonymy, 
since Micropora rhombica can not be considered as sufficiently de- 
scribed and figured to be recognized. 

Occurrence. — "Calcaire & Orthoceratites de Reval." 

Genus MYRIOLITHES Eichwald. 

Myriolithes Eichwald, Lethaea Roseica, vol. 1, 1860, p. 450. 

Although this genus was described as a member of the tabulate 
corals, it is probable that the type-species, M.fastigiatus is a ramose 
monticuliporoid bryozoan. Neither Eichwald's figure nor descrip- 
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tion is sufficient to determine the matter, and until his type-speci- 
mens are restudied, the genus can not be considered valid. The other 
three species referred to Myriolithes by Eichwald are from 
Carboniferous strata and undoubtedly belong to a genus 
distinct from the Ordovician type. 

MYRIOLITHES FASTIGIATUS (Eichwald). 

Text fig. 221. 

MUlepora fastigiata Eichwald, Observat. de Trilobit., 1825, p. 21. 
Myriaporafastigiata Eichwald, Bull. Soc. Nat. Moecou, 1856, p. 88. 
Myriolithes fastigiatus Eichwald, Lethsea Rossica, vol. 1, I860, 
p. 450, pi. 26, fig. 13a, 6. 

The facts concerning this species are noted above. The 
species can not be recognized from either the description 
or figure. 

Occurrence. — "Calcaire & Orthoceratites de Poulkowa." 

MONTICULIPORA OVULUM Eichwald. 

Monticulipora ovulum Eichwald, Lethsea Rossica, vol. 1, I860, 
p. 492, pi. 25, figs. Sa-d. 



FlO.221— MY- 
RIOLITHES 
FA8TIQIAI0S. 
a, THE TYPE- 
SPECIMEN, 
NATURAL 
8IZE AND 
8LIOHTLT 
ENLARGED. 
ORDO VI- 
OAN, PUL- 
KOWA, GOV- 
BRNMENT 

of St. Pe- 
tersburg. 
(After 
Eichwald.) 



Although this is registered as a Monticulipora by Eich- 
wald, his figured specimen is undoubtedly a coral like Eeliolites and 
not a bryozoan. 

ORBIPORA FUNGIFORMIS BkhwakL 

Text fig. 222. 

Orbipora fungiformis Eichwald, Lethaea Rossica, vol. 1, 1860, p. 485, pi. 28, fig. 
4a, 6, c. 

rib 




Fig. 222.— Orbipora fungiformis. a and b, celluuferous and epithecated sides of the ttfe- 
speqmen; c, celluuferous surface enlarged; d, basal side, enlarged. Hohenholm, island of 
Dago. (After Eichwald.) 

Eichwald's description and figures are the only ones of any value 
that have ever been published regarding this species. As shown by 
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the figure here introduced, little can be said about the species except 
that it is a massive bryozoan, apparently. Before the species can be 
considered valid, the internal structure of the type must be described 
and figured. 

Occurrence. — Hohenholm, island of Dago, probably in the Lyck- 
holm limestone. 

Genus PTEROPORA Eichwald. 
Pteropora Eichwald, Letheea Roesica, vol. 1, 1860, p. 395. 
According to Eichwald, this genus is related to Ichthyorachis McCoy, 
but differs in having a celluliferous tissue 
connecting the lateral branches. It is 
in this very character that the genus is 
peculiar and unlike any other fenestellid or 
similar bryozoan. Eichwald possessed only 
a single specimen of each of his species, and 
as these were attached to the rock he did 
not determine the nature of the opposite face. 
None of the specimens in the various collec- 
tions I have studied has shown the characters ascribed to Pteropora. 

PTEROPORA PENNULA Eichwald. 

Text fig. 223. 

Pteropora pennula Eichwald, Lethaea Roesica, vol. 1, 1860, p. 396, pi. 23, figB. 
15a, 6. 

As remarked above, I have been unable to identify this species, 
and, in accordance with my plan of including 
identified species only in the main body of 
this paper, this and the following form must 
remain uncertain. 

Occurrence. — "Calcaire k Ortheratites," 
Spitham, Esthonia. 

PTEROPORA EXILIS Eichwald. 

Text fig. 224. 

Pteropora exilis Eichwald, Lethsea Rotuica, vol. 1, 
1860, p. 397. 



Fig. 223.— Ptbbopora pennula. 

a AND b, ElCHWALD'S VIEWS OF 

the tyfe-sfecufen, natural 
size and enlarged. obdovi- 
cxan, Spitham, Esthonia. 




Fig. 224.— Pteropora exilis. a 

AND b, ZOARIUM NATURAL SIZE, 
ENLARGED. ORDOVTCIAN, ER- 

ras, Esthonia. (After Eich- 
wald.) 



All that is known of this species is shown in the accompanying figure. 
Occurrence. — "Calcaire h Orthoceratites," Erras, Esthonia. 



PTILOPORA DISTICHA Goldfuss. 



Glauconome disticha Goldfuss, Petref . Germ., vol. 1, 1827, p. 217, pi. 64, fig. 15. 
PtUopora disticha Eichwald, Lethsea Roesica, vol. 1, 1860, p. 383. 

Under the above name Eichwald identified a species supposed to be 
the same as the widespread Silurian form now known as Pennirete- 
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Fig. 225.— Stictopora scalpelli- 

FOBMIS. a, ElCHWALD'S FIGURE 
OF THE 8URFACE ENLARGED; 
AND e, ElCHWALD'S ORIGINAL 
FIGURE OF THE SAME SPECIES. 



pora disticha. Eichwald's specimens were recorded from the inflam- 
mable, argillaceous shale (Kuckers, C2), near Erras. I have not seen 
this form and the identification is probably incorrect. 

Genus RHABDINOPORA Eichwald. 
Rhabdinopora Eichwald, Lethsea Roesica, vol. 1, I860, p. 368. 
This genus was described as belonging to the Bryozoa, an error 
which is now well known since its genotype, 
Rhabdinopora flabeUiformis is the widespread 
form best known as Didyoriema flabeUiformis. 
In our list of foreign genera, Nickles and 
myself 1 included Rhabdinopora among the 
Bryozoa with the comment "seems to be a 
f enes tellid with one row of cells to the branch ; 
this is a type unknown to us, unless it be a 
case of defective observation. ' 9 The present 
allusion to Rhabdinopora is to correct the 
error of its reference to the Bryozoa. 

STICTOPORA SCALPELHTORMIS (Eichwald). 

Text fig. 225. 

Eschara scalpelliformis Eichwald, Urwelt Russlands, vol. 2, pi. 1, fig. 1; Lettaea 
Rossica, vol. 1, 1860, p. 391, pi. 33, fig. 3a, 36. 

The two type -specimens of this species as shown by the accom- 
panying figures, are undoubtedly different. I have not encountered 
any specimen which might be identified with either 
one of the types. Without an actual restudy of these 
types, the species can not be considered as valid. 

Occurrence. — "Calcaire h Orthoceratite, " Reval 
and Erras. 

VINCnLARIA MEGASTOMA Eichwald. 

Text fig. 226. 

Vincularia megastoma Eichwald, Lethsea Rossica, vol. 1, 
1860, p. 402, pi. 24, fig. 9. 

This species is registered from several post-Ordo- 
vician localities and from the middle Ordovician at 
Wesenberg. If the figured type came from Wesen- 
berg, and is correctly illustrated, the species is un- 
doubtedly a Nematopora closely allied to N. granosa 
Ulrich* from the lowest Trenton beds at Cannon 
Falls, Minnesota. The collections from the Wesenberg limestone have 
afforded no specimens of this kind, and until the type locality of V. 
megastoma is known, the species can not be identified with certainty. 

» Synopsis of American Fossil Bryozoa, Bull. 173, U. S. Qeol. Surv., 1000, p. 57. 
« Journ. Cincinnati Soc. Nat. Hist., vol. 12, 1890, p. 196, fig. 20; Oeol. and Nat Hist Surv. Minnesota, 
vol. 3, pt. 1, 1893, p. 206, pi. 3, figs. 17-20. 
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EXPLANATION OF PLATES. 
Plate 1. 

Geologic map of the Russian Baltic Provinces (after von Schmidt). 
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Plate 2. 



[After DybowskL] 

This and the three following plates, copied from Dybowski, are about two-thirds of 
the size as published by him. In the descriptions of these plates the generic and spe- 
cific names are as given by Dybowski, while the horizon and locality were obtained 
from his descriptions. Notes by the present writer are enclosed in brackets. 

Dianulites fastigiatus Eichwald. 

Fig. 1. Transverse section through middle portion of zoarium. 

2. Tangential section near surface of colony. 

3. Vertical section. 

Zone 1 [B], Reval, Pulkowa, etc. 

Dianulites petropolitanus Pander, pp. 

4. Tangential section. 

5. Vertical section. 

Zones 1 and 2 [B], various localities. 

Dianulites petropolitanus var. hexaporites Pander. 

6. Side view of zoarium, X2/3. 
6a. Surface of zoarium, X2/3. 

Zone 1 [B], Reval, Pulkowa, Popowka. 

Dianulites apiculatus Eichwald. 

7. Tangential section cutting the basal zone of small cells. 

8. Vertical section. 

Zone 1 [B], Pulkowa, Popowka, etc. 

Dianulites rhombicus (Nicholson). 

9. Tangential section of zoarium. 

Zone 2 [E], Wesenberg. 

Dianulites elegantulus (Fr. Schmidt). 

10, 10a. Two fragments of zoaria. 
106. Tangential section. 
10c. Vertical section. 

Zone 8 [Silurian], Ohhesare-pank and Kattripank. 

Dianulites haydenii, new species. 

11. Side view of fragment, X2/3. 

11a. Tangential section through mature zone. 
116. Vertical section. 

Zone 2 [E], Wesenberg. 

Dianulites sulcatus, new species. 

12. Fragment of zoarium, X2/3. 
12a. Vertical section. 

126. Tangential section. 

Zone 2 [D], Kertel, island of Dago. 
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Plate 3. 
[After Dybowski.] 
Trematopora cingulata, new species. 

1. Fragment of zoarium, natural size. 
16. Tangential section. 

Zone 1 [C], Kuckers, Sack. 

Trematopora cingulata var. nodosa, new variety. 

la. Fragment, X2/3. 

Zone 2 [D], Wait. 

Trematopora variabilis, new species. 

2. Portion of zoarium, about natural size. 
2a. Tangential section. 

Zone 2 [D], Wassalem. 

Trematopora variabilis var. complanata, new variety. 

3. Fragment of a zoarium, X2/3. 
3a. Tangential section. 

Zone 2 [D], Wassalem. 

Trematopora colliculata Eichwald. 

4. Transverse section. 
4a. Tangential section. 
46. Vertical section. 

4c. Tangential section showing arrangement of zooecia. acanthopores, and 
mesopores. 
Zone 2 [D], Worms, etc. 

Dittopora anulata Eichwald, sp. 

5. Tangential section. 

Zone 1 [B], Popowa. 

Trematopora pustulifera, new species. 

6. Tangential section. 

Zone 2 [D], Wassalem. 

Dittopora clavxformis, new species. 

7. Three zoaria, X2/3. 
7a. Vertical section. 
7b. Tangential section. 

Zone 1 [B], Pulkowa. 

Orbipora arborescent, new species. 

8. Zoarium, X2/3. 

8a. Tangential section. 
86. Transverse section of branch. 
Zone 8 [Silurian], Lode. 
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Orbipora panderi, new species. 

9. Fragment of zoarium, X2/3. 
9c. Vertical section. 
9a and 6. Tangential sections. 
Zone 1 [C], Kuckers. 

Orbipora distincta Eichwald. 

10. Tangential section. 

10a. Enlarged portion of same. 
106. Vertical section. 

Zone 1 [C], Erras, Reyal, etc. 

Solenopora spongioides, new species [not a bryozoan]. 

11. View of organism, X2/3. 

11a. Tangential section, greatly enlarged. 
116. Vertical section. 

Zone 3 [E], Herkttll. 
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Plate 4. 



[After Dybowskl.] 

Monticulipora rugom Edwards and Haime. 

Fig. 1. Tangential section introduced for comparison. 

Upper Ordovician [Maysville], Cincinnati, Ohio. 

Monticulipora wtsenbergiana, new species. 

2. Fragment of zoarium, natural size (Wesenberg). 
2a. Another fragment, X2/3 (Wait). 

26. Base of zoarium attached to foreign body, XI (Wesenberg). 
2c, </, e. Different views of another basal part of a zoarium. 
2/. Tangential section. 

2g. Tangential section through the basal part of a zoarium. 
2h. Another tangential section. 

Zone 2 [E], Wesenberg and Wait. 

Monticulipora, sp. 

3. Tangential section. 
3a. Same, more enlarged. 

Zone 2 [D], Wassalem. 

Trachypora porosa t new species [not a bryozoan], 

4. Fragment of a colony, X3. 
4a. Surface, enlarged. 

Zone 8 [Silurian], Kaugatomo-pank, Ohhesare-pank. 

Monticulipora xdilis Eichwald, sp. 

5. Tangential section of a mature specimen. 
6a. Vertical section. 

Zone 2 [E], Wesenberg. 

Labechia confer ta Lonsdale, sp. [not a bryozoan], 
6a. Tangential and vertical sections. 

Silurian, Dudley, England. 
7a. Tangential and vertical sections of Russian example. 

Silurian, Hoheneichen. 

Stellipora revalensis, new species. 

8. Portion of a zoarium, X2/3. 
8a. Tangential section. 

86. Vertical section. 

Zone 1 [C], Reval. 

Stellipora constellate, new species* 

9. Tangential section. 
9a. Vertical section. 

Zone 2 [?F], Hohenholm. 
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Plate 5. 



[After Dybowski.] 



Callopora nummi/ormis Hall. 



1 a, 6. Three tangential sections (Kuckere). 

lc. A tangential section showing more angular zooecia (Reval). 

Id, e. Two tangential sections (Wesenberg). 

1/, la, Ih. Two tangential and a vertical section of a Prasopora from Cincinnati, 

incorrectly referred here, 
li. Surface of a zoariuin showing covers to apertures (Wesenberg). 
Ik. Surface showing monticules. 

1/. Vertical section showing characteristic tabulation of zooecia and mesoporee 
(Kuckere). 
Zones 1 and 2, various localities. 



3. Outlines of variously shaped zoaria (Reval, Erras, Kuckers, and Baltisch- 
port). 

3a. Vertical section through the upper part of a zoarium. 
35. Vertical section through the basal part of a zoarium. 
3c and d. Tangential sections through the upper and basal parts of the zoarium, 
respectively. 
Zone 1 [B-D], various localities. 



Heliolites dubia Fr. Schmidt [not a bryozoan]. 

2 a. Tangential and vertical sections. 
Silurian, Hapsal. 



Callopora heterosolen Keyserling. 



Callopora maculata, new species. 



4. Fragment of a zoarium, natural size. 
4a. Vertical section. 
4b. Tangential section. 



Zone 8 [Silurian], Ohhesare-pank. 



Callopora ligntformii, new species. 



5. Tangential section. 
6a. Vertical section. 

Zone 2 [D], Wassalem. 



Callopora piriformis Eichwald sp. 



6. Three zoaria, X2/3. 
6a. Tangential section. 
66. Vertical section. 



Zone 1 [B], Pulkowa. 
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Plate 6. 



Corynotrypa schucherti Bassler. 

Fig. 1. The type-specimen, X3, incrusting a species of Streptelatma. 
Weeenberg limestone (E), Weeenberg, Esthonia. 



Ceramopora inttrcellata, new species. 



2. Surface of the type example, X18, showing portion of a macula of mesopores 
and the adjoining zooecia. 
Lyckholm limestone (Fl), Hohenholm, island of Dago. 



3. Surface of the type, X9, partially obscured by clay, exhibiting the irregular 
zooecia and numerous granules. 
Weeenberg limestone (E), Weeenberg, Esthonia. 



4. Celluliferous side of a thin, flat expansion, X1.5, with groups of larger zooecia 

indistinctly shown. 

5. Surface of the same example, X9, showing the angular zooecia, few meso- 

pores, and crescentic lunarium. 
Orthoceras limestone (B3), Reval, Esthonia. 



6. A zoarium attached to a rock fragment, Xl.5, showing the concentrically 

wrinkled epitheca. 

7. Celluliferous surface of the same specimen, X18, illustrating the rhomb- 

shaped zooecial apertures. 
Weeenberg limestone (E), Weeenberg, Esthonia. 



Ceramopora invenusta, new species. 



AnoloHchia revalerms, new species. 



Anolotichia rhombica, new species. 



Mitoclema boreaU, new species. 

8. Six fragments, X6. 

Weeenberg limestone (E), Weeenberg, Esthonia. 
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Plate 7. 



Stictoporella gracilis (Eichwald). 

. 1, 2. Two zoaria, natural size, showing the expanded, attached base and the 
cribrose branches. 

3. Surface of original of fig. 1, X12. 

Glauconite limestone (B2), Wassilkowa, government of St. Petersburg. 

Stictoporella cribrosa Ulrich. 

4. Fragment of a zoarium, Xl-5 t preserving the expanded, attached base. 

Wassalem beds (D3), Uxnorm, Esthonia. 

Coscinium prsenuntium, new species. 

5. A rather complete zoarium, natural size, showing the cribrose branches and 

attached basal portion. 

6. Surface of the same, X12, exhibiting the prominent lunaria and the papillose 

interzooecial spaces. 
Orthoceras limestone (B3), island of Rogo, Esthonia. 

Phyllodictya flabellaris, new species. 

7. The incomplete, flabellate type-specimen, natural size. 

8. Surface of same, X12, showing a solid macula and adjoining zooecia. 

Orthoceras limestone (B3), island of Rogo, Esthonia. 

Spatiopora lineata incepta Ulrich. 

9. Life-size view of the Russian specimen referred to this variety. 

10. View of the surface of the same, X4. 

Wesenberg limestone (E), Wesenberg, Esthonia. 

Anolotichia impolUa Ulrich. 

11. Surface of a Russian example of this species, X4. 

Kuckers shale (02), Baron Toll's estate, Esthonia. 

Coeloclema crammuraU, new species. 

12. Surface of a basal expansion, X4, referred to this species. 

Jewe limestone (Dl), Baron Toll's estate, Esthonia. 
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Plats 8. 

Pachydidya JlabeUum (Leuchtenberg). 

. 1. A nearly complete zoarium, X1.5. 

Wesenberg limestone (E), Wesenbexg, Esthonia. 

Oraptodidya proava (Eichwald). 

2. Surface of portion of a branch, X18, showing striated noncelluliferous border 

and several adjoining rows of zocecia. 
Wassalem beds (D3), Uxnorm, Esthonia. 

Oraptodidya bonnemai, new species. 

3. Magnified view, X18, of branch. 

Kuckers shale (C2), Baron Toll's estate, Esthonia. 

Oraptodidya obliqua, new species. 

4. Surface of the type-specimen, X8. 

Lower part of Lyckholm limestone (Fl), Kerkflll, Esthonia. 

Pieudohornera bifida (Eichwald.) 

5. Oellulif erous side of portion of a zoarium, X6. 

Kuckers shale (C2), Baron Toll's estate, Esthonia. 
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Flats 9. 



Qraptodidya proava (Eichwald). 



Fig. 1. Nearly complete zoarium, X1.5. 

2. Fragment, X2, showing the striated base pointed for articulation. 

3. View, natural size, of an old, average example. 

4. Surface, X5, of another fragment. 

5. Fragment of a rock, X2, containing a solid, ramose bryozoan, to which is 

attached the cuplike, attached basal expansion of this species. 
Wassalem beds (D3), Uxnorm, Esthonia. 

6. View, natural size, of the American example of this species described by 

Sardeson as Stictoporella cribro$a. 
Lower part of Trenton limestone, Eenyon, Minnesota. 
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Ptara 10. 



Emiphragma glabrum, new species. 

Fig. 1. Newly complete zoarium, natural size. 

Wassalem beds (D3), Uxnorm, Esthonia. 

Hemiphragma subiphericum, new species. 



2. Surface, X8, of one of the specimens of text fig. 179, showing the thin-walled 
apertures with semidiaphragms exposed. 
Wesenberg limestone (E), Weeenberg, Esthonia. 



3. Nearly complete zoarium, one-half natural size. 

4. A complete, unbranched, small soarium, two-thirds natural size. 

5. Branching fragment, two-thirds natural size. 

6. Surface of original of preceding, X8. 

Wassalem beds (D3), Uxnorm, Esthonia. 



7. Surface, X8, of the typical form of the species. 

Orthoceras limestone (B3), Beval, Esthonia. 

8. Epithecated, basal side of a specimen of the form hexaporiU$, natural size. 

9. Celluliferous face of a specimen of the same form, slightly enlarged, in which 

the hexagonal outline is produced by covered mesopores opening on a plane 
with the ordinary zocecia. 

10. Surface of the same specimen still further enlarged. 

Glauconite limestone (B2), Tbwos, on the Wolchow River, government 
of St. Petersburg. 

11. Surface of a specimen, natural size, showing hexagonal areas present in one 

portion and absent in the rest of the figure. 

Glauconite limestone (B2), Granaja Scheldicha, government of St 
Petersburg. 



Batottoma mickwitzi, new species. 



DiantiliUs petropolitana Dybowski. 
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Plate 11. 



NidiolxmeUa gibbon (Eichwald). 



Fige. 1-5. Five zocecia of various sizes and shapes, X 1.5. 
6. Surface of the original of fig. 1, X 18. 

Glauconite limestone (B2) f Wassilkowa, government of St. Petersburg. 



7-10. Four small examples, natural size, with distinctly elevated macula. 
11-14. Four specimens of the usual size and surface features. 
15. A nearly smooth example, natural size. 

Wassalem beds (D3), XJxnorm, Esthonia. 



16. Portion of a zoarium, X 1.5, with indistinct macula. 
Orthoceras limestone (B3), island of Rogo, Esthonia. 

17. An example, XI. 5, preserving the parasitic basal portion, and showing 

distinct ring-like maculae. 
Glauconite limestone (B2), Tswos, on the Wolchow River, government 
of St. Petersburg. 



18-23. A group of specimens, X2, exhibiting various forms of growth. 

24. Fragment of a brachiopod, XI. 5, with the basal portions of two examples 
attached. 

Glauconite limestone (B2), Tswos and other localities, government of 
St. Petersburg. 



Ditlopora oolliculata (Eichwald). 



DiUopora annulate, (Eichwald). 



DiUopora davxformis (Dybowski). 



Trematopora cystata, new species, 

25. Surface of a well-preserved example, X15. 
Suckers shale (C2), Reval, Esthonia. 
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Plate 12. 



Surface of a fragment of Suckers shale, magnified two and a quarter diameters. 
The numerous, ribbon-like fronds are of Qraptodictya bonnemai, the reticulate speci- 
mens are of Chasmatopora furcata, while the large, dichotomously branching example 
shows the noncelluliferous face of Pseudohornera bifida. Other species represented on 
this fragment are the delicate Nematopora consueia and Protocririna ulrichi. 

Suckers shale (C2), Baron Toll's estate, near Jewe, Esthonia. 
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Platb 18. 



Surface of a slab of limestone from the Waasalem beds, illustrating the abundance of 
fossils in this formation. The large, reticulate specimen with a solid, spreading base, 
in the middle portion of the plate, is of the abundant Homotrypella cribrosa, the ribbon- 
like, cribrose frond in the upper part of the plate represents Graptodictya proava; a 
fragment of FavositeUaf punctata lies just below the center of the plate. Most of the 
slender, ramose specimens are young examples of Dittopora colliculata. 

Wassalem beds (D3), Uxnorm, near Reval, Esthonia. 
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INDEX. 



(Synonyms are in italic*.) 



abrupta, Corynotrype 66 

acantbophcra, Orbipora 265 

Acanthopores 48 

Acknowledgments. 2,3 

Adinostroma 175 

xdilis, Ctadopora 242 

SBdliia, Eridotrypa. 242 

minor, Eridotrypa 246 

KdUii, MontkuUpora 242 

alveolaris, Calamopora 342 

Amalgamata 177,178 

American and Baltio Ordovician Bryosoa, 

Summary of. 32 

ample, Callopora 329 

Amplexopora 178 

AmpUxopora idnchai 278 

AmplexoporidiB 178,266 

Anaphragma 178,297 

mirabilB 206 

cognate 290 

angulata, Retopora 169 

angulosa, Archoopora. 341 

annulate, Dittopora 304 

annulatiu, Chxtdt* 304 

Anolotichia 91 

brevipora 94 

impolite 97 

ponderoaa. 91 

revalensis 96 

rhombioa 92 

saoculua 96 

antneloidea, StelUpora. 221 

Antboaoa, List of 19 

antique, Gorgonia 175 

apicvJata, MUUpora 344 

apieulatU8 t ChXttte» 344 

eplculetus, Dianulites 344 

apicviatut, OrbUulUe$ 344 

epeendesoiden, StelUpora 223 

arachnoid™, Avlopora 60 

areebnoidea, Stomatopora 60 

arboree bispinulate, Monti cullpora 179 

Monticulipore 179 

Arcbeopora. 340 

angulosa 341 

lamella 340 

punctata 105,341 

radians 342 

Arctic America, Ordovician and Early Silu- 
rian atrate of 32 

arma-tum, Arthroclema 161 

Arthroctema 150 

armatum 161 

polcbeihim 160 



P«fa. 

Arthronema 147 

Arthropora 119 

simplex 120 

Arthroatylidfle 146 

Arthroatylus 147 

obliquus 148 

aspera, Spatiopore. 106 

Aspidopora. 177 

Atactopore 178 

Atactoporelle. 177 

AtactoporeBacratsa 193 

Avlopora 66 

arachnoidal 60 

Avlopora sp 68 

Baltic and American Ordovician and Early 

Silurian Bryocoa, Summary of 18 

Baltic area, Paleontology of. 19 

Baltic Ordovician and Early Silurian Bryo- 

soa, Table showing range of 50 

Baltic Sea area, General Geology of 4 

Baltic Sea area, Map of 5 

Baltic Sea area, preservation of fossils in 4 

barberi, Corynotrypa 63 

batheri, Hemiphragma 296 

Batostoma 178,272 

Batostoma 281 

Batostoma fertile 274 

clrculare 275 

granulosum 280 

Batostoma tmua 284 

Batostoma magnopora 272 

mickwitd 276 

winchelll 278 

spinulosum 279 

BatostomellidflB. 178,240 

bkornii, Ctriopora 317 

DkinulUet 317 

bioornis, Dlplotrypa. 317 

bifida, Pseudobornera 173 

bifida, Thomniscui 173 

bifurcate, Pachydictya 143 

bifurcato, 8tktopora 143 

Black River group 27 

Blue clay and associated strata 10 

bonnemai, Graptodictya. 122 

boreato, Mitoclema 69 

Borkbolm Bryosoa, List of 17 

limestone, F 2 16 

BorkholrnJensis.RhinidictyaT 143 

Brachiopoda, List of. 20 

brevipora, Anolotichia. 94 

Bryosoa in Cambrian strata 10 

Bryosoan faunas, American Black River and 

Trenton 27 
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Bythopore 178,340 

fruticose 340 

subgracins 341 

BfOotrfpa 100 

Calainoporaalveolaris 842 

Oaiamopora fibro$a. 232,813 

Calamopora fibrose 843 

Calamopora fibrooa tvberota rarmm 843 

Calamopont polymorph*. 843 

reticulata 848 

CWtoporo. 813,835 

CaUopora ampla 830 

dumalit. 831 

dafantvla. 338,834 

foordU 314 

goodhntntis 837 

Uterotolen 817 

CaUopora Ugniformta. 843 

Oattopora nwUuabuJaia 836 

nana 834 

mmmlformto 885 

CaUopora piriformis 343 

panctata — 346 

CaUopora undulata 833 

Calloporella, 178 

Calloporina. 178 

Cambrian and Ordovidan formations in 

Russia, Table of. 6 

Cambrian and Ordovidan strata, Table of. . . 7,8 
Cambrian-Early Silurian strata of Baltic 

Russia, Composite section of. 9 

Cambrian strata, blue clay and associated 

rocks, A 1 10 

Bryosoa in 10 

description ol 8 

UnguUte sandstone, A3.. 10 

Cephalopoda, List of. 31 

Ceramopora 76 

imbricate 76 

interceUata 79 

invenosta. 78 

Ceramopora oodaUt 108 

Ceramopora spongiosa 77 

Ceramoporella 81 

distincta 81 

granulosa minor 81 

oxnonnensis 83 

Ceraxnoporidse. 74 

Orioporabkornlt ' 317 

Ceriopora constellate 319 

Chmtda onnelaUu 304 

apicuiatut 344 

Umitptocrkut 353 

leUrooolen 317 

petropoUtanmi. 332,313 

piriformis 343 

ChsBtetes rhombicue 92 

Chasmatopora 169 

fnrceta 171 

retioulata 170 

teoeUa 169 

CheBotrfpa Ill 

Chilotrypa Ill 

hispid* *. Ill 

lmmatora Ill 

dnotosum, Mltoclema 69 

dn gaJata nodosa, Tremaiopora 806 



dnfnlsfn, IWnMfopora...... ....... .......... 806 

ChioporamiBb 242 

ClatkroponflabtOata 123 

daYssfcrmls, Dittopora 303 

clave, LiodemeUa.. 349 

davtfomii, Leptotrfpa 217 

clayiibnnis, StigmateDa. 217 

CUtambonltes bed, Bryosoa of. 31 

Coaloolema. 83 

ofasstmurale 84 

laciniatus 85 

QaeaM&t to dnton e. 85 

cofltoua t a, Dittopora 806 

eoBfcnlefe, Trtmaiopora 306 

coUlfera, DianuUtes 289 

oommnnto, Esthoniopoca 259,260 

Composite geologio section, Ordovloian of 
northeastern Iowa and southeastern Min- 
nesota 35 

Composite section, Cambrian-Early-SUurtan 

strata of Baltic Russia. 9 

compresse, Petslotrypa.. 266 

concentrica, Lichenalia 168 

conjunctus, Arthrostylus 147 

Constellaria. 178,318 

varia 319 

OonsteUarUda) 178,318 

constellate, Ceriopora 219 

Stelllpora 228 

oonsueta, Nematopora 155 

Correlations, stratigraphic 36 

Corynotrypa 61 

abrupta 65 

barber! 93 

delicatula 61 

disshnilis 68 

inflate 64 

sohuoherti. 67 

Coscinium 145 

cyclops 145 

pnenuntium 146 

Cbodniam pnavtum 12s 

present 128 

Cbtdnotrfpa 145 

orassimurale, Coeloolema 84 

crenulata, BtlgmateUa 211 

Crepipora. 85 

CfeptporaimpoUta 97 

Creptponncrassata 89 

lunatifera. 88 

sohmidti 87 

slmnlaiut 86 

crlbrosa, HomotrypeUa 192 

cribrata, StktoporeOa 128 

crlbrosa, Stictoporella 128 

CrithUOa ceOentit 73 

Cryptostomata 112 
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